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To our world, awash in data. 
And to you, who want to master it, 


the author 


Author of Head First SQL 


Lynn Beighley 


Lynn is a fiction writer stuck in a technical book writer's body. 
Upon discovering that technical book writing actually paid real 
money, she learned to accept and enjoy it. 


After going back to school to get à Masters in computer science, she 
worked for the acronyms NRL and LANL. Then she discovered 
Flash, and wrote her first bestseller. 


A victin of bad timing, she moved to Silicon Valley just before the 
great crash, She spent several years working for Yahoo! and writing 
other books and training courses. Finally giving in to her creative 
writing bent, she moved to the New York area to get an MEN in 
creative writing. 


Her Head First style thesis was delivered to a packed room of 
professors and fellow students. It was extremely well received, and 
she finished her degree, finished eid First SOL, and can't wait to 
begin her next book. 


Lynn loves traveling, cooking, and making up elaborate backeround 
stories about complete strangers. She's a little scared of clowns. 
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SQL? Shouldn't 
it be called Head 
First SQRL? 


The view (vom 
Lymn s window 


how to use this book 
Intro 


I can't believe 
they put that in 
an SQL book! 


o 
we answer the burning, apestion 


|n. this set tion, 


in an SQL 
“So why DID they put that in à Q 
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how to use this book 


Who is this book for? 


If you can answer "yes? to all of these: 


® Do you prefer stimulating dinner party conversation 


Do you have access to a computer with an RDBMS 

installed on it, like Oracle, MS SQL, or MySQL? Or one 

that you can install MySQL, or other ROBMS on? , 
We'll help you learn SQL concepts 

Do you want to learn, understand, and remember how zt and syntax in a way that will 

to create tables, databases, and write queries using definitely make it easier for you 

the best and most recent standards? te understand and actually E SQL 


precisely the way you need to use it 
to dry. dull, academic lectures? 


this book is for you. 


Who should probably back away from this book? 


xxvi 


If vou can answer “yes” to any of these: But if you would like a refresh 
! = 


and never quite understood normal 
Are you completely comfortable with beginning SQL ga form and one—to-mariy and left 
syntax and seeking something that will help you with outer joins, this book tan help 
advanced database design? y 


Are you already an experienced SQL programmer and 
looking for a reference book on SQL? 


Are you afraid to try something different? Would 
you rather have a root canal than mix stripes with 
plaid? Do you believe that a technical book can't be 
serious if SQL concepts are anthropomorphized? 


C 


this book is not for you. 


Note from marketing this book 
for anyone with a credit card 


15 


intro 


the intro 


We know what you're thinking. 


“How can fas be a serious SOL book?" 
"What's with all the graphics?" 


"Can I actually karn it this way?" Your bra; 


And we know what your brain is thinking. 


Your brain craves novelty. It's always searching, scanning, waiting for 
something unusual. It was built that way, and it helps vou stay alive. 


So what does your brain do with all the routine, ordinary, normal things 
you encounter? Everything it ean to stop them from interfering with the 
brain’s rea! job—recording things that matter. I doesn’t bother saving 
the boring things; they never make it past the "this is obviously not 
important" filter. 

How does your brain Ano; what's important? Suppose you're out for 

a day hike and a tiger jumps in front of you, what happens inside your 
head and body? 


Neurons fire. Emotions crank up. Chemicals surge. 


Great. Only 
560 nore dull, 


dry, boring pages. 


And that’s how your brain knows... 


This must be important! Don't forget it! 


But imagine you're at home, or in a library. It's a safe, warm, tiger-Iree zone. Now bram o» 
You're studying, Getting ready for an exam, Or trying to learn some 
tough technical topic your boss thinks will take a week, ten days at 
the most. 


Just one problem. Your brain’s trying to do you a big favor. Its trying 
to make sure that this obevows!y non-important content doesn't clutter 
up scarce resources. Resources that are better spent storing the really 
big things. Like tigers. Like the danger of fire. Like how you should 
never again snowboard in shorts. 


And there's no simple way to tell your bram, “Hey brain, thank vou 
very much, but no matter how dull this book is, and how little lm 
registering on the emotional Richter scale right now, I really do want 
you to keep this stuff around,” 
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how to use this book 


We think of a “Head First reader as a learner. 


So what does it take to learn something? First, you have to getit, then make sure 
you don't forget it. It's not about pushing facts into your head. Based on the 
latest research in cognitive science, neurobiology, and educational psychology, 
learning takes a lot more than text on a page. We know what turns your brain on. 


Some of the Head First learning principles: 


Make it visual. Images are far more memorable than 
Your database views. words atone, and make Jearning much more effective (up 
to 89% improvement in recall and transfer studies). It also 
makes things more understandable. Put the words 
within or near the graphics they relate to, rather than on 
the bottom or on another page, and learners will be up to twice as likely 
to solve problems related to the content. 


Usea conversational and personalized 
-j ^ style. In recent studies, students performed up to 


40% better on post-learning tests if the content spoke 


directly to the reader, using a first-person, conversational style rather than taking à formal 


tone. Tel! stories instead of lecturing, Use casual language. Don't take yourself too seriously. 


Which would you pay more attention to: à stimulating dinner party companion, ora lecture? 


Get the learner to think more deeply. !n other words, unless you actively flex 
your neurons, nothing much happens in your head. A reader has to be motivated, engaged, 


curious, and in spited to solve problems, draw conclusions, and generate new knowledge. And for 


that, you need challenges, exercises, and thought-provoking questions, and activities that involve 
both sides of the brain and multiple senses. 


Get—and keep—the reader's attention. We've all had the “I really want to learn this but 

t can't stay awake past page one" experience. Your brain pays attention to things that are out of the 
ordinary, interesting, strange, eye-catching, unexpected. Learning 

a new, tough, technical topic doesn't have to be boring, Your 

brain will learn much more quickly if it's not. 


Touch their emotions. We now know that your ability 
to remember something is largely dependent on its emotional 


content. You remember what you care about. You remember when you feel 


something, No, we're not talking heart-wrenching stories about a boy and 


his dog, We're talking emotions like surprise, curiosity, fun, "what the.“ 


and the feeling of Rule!" that comes when you solve a puzzle, learn 


something ever ybody else thinks is hard, or realize you know something 


that im more technical than thou" Bob from engineering doesn't. — 


Intro 


the intro 


Metacognition: thinking about thinking 


If you really want to learn, and you want to learn more quickly and more deeply, 


pay attention to how you pay attention. Think about how you think. Learn how you 


I wonder how I 
can trick my brain 
into remembering 
this stuff... 


Most of us did not take courses on metacognition or learning theory when we were 
growing up. We were expected to learn, but rarely faughit to learn. 


But we assume that if you're holding this book, vou really want to learn about eo 
project management, And you probably don't want to spend a lot of time. And since 

youre going to take an exam on it, vou need to remember what vou read, And for that, 

you've eot to understand it. To get the most from this book, or any book or learning 

experience, take responsibility for your brain, Your brain on this content. 


The trick is to get your brain to see the new material you're learning 
as Really Important. Crucial to your well-being, As important as 

a tiger. Otherwise, you're in for a constant battle, with your brain 
doing its best to keep the new content from sticking. 


So just how DO you get your brain to think that 
SQL is a hungry tiger? 


There’s the slow, tedious way, or the faster, more effective way. 

The slow way is about sheer repetition. You obviously know that 
you are able to learn and remember even the dullest of topics 

if you keep pounding the same thing into your brain. With enough 
repetition, your brain says, “This doesn’t fee! important to him, but he keeps looking at 
the same thing over and orer and over, so I suppose it must be." 


The faster way is to do anything that increases brain activity, especially different 
types of brain activity. The things on the previous page are a big part of the solution, 
and they're all things that have been proven to help your brain work in your favor. For 
example, studies show that putting words within the pictures they describe (as opposed to 
somewhere else in the page, like à caption or in the body text) causes your brain to try to 
makes sense of how the words and picture relate, and this causes more neurons to fire, 
More neurons firing = more chances for your brain to get that this is something worth 
paying attention to, and possibly recording, 


A conversational style helps because people tend to pay more attention when they 

perceive that they're in a conversation, since theyre expected to follow along and hold up 
their end. The amazing thing is, your brain doesn't necessarily care that the 
is between you and a book! On the other hand, if the writing style is formal and dry, your 


"conversation" 


brain perceives it the same way you experience being lectured to while sitting in à roomful 
of passive attendees. No need to stay awake. 


But pictures and conversational style are just the beginning: 
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how to use this 


Here's what WE did: 


We used pictures, because your brain is tuned for visuals, not text. As far as your brain's 
concerned, a picture really is worth a thousand words. And when text and pictures work 
together, we embedded the text m the pictures because your brain works more effectively 
when the text is within the thing the text refers to, as opposed to in a caption or buried in the 
text somewhere. 


We used redundancy. saying the same thing in differen! ways and with different media types. 
and multiple senses, to increase the chance that the content gets coded into more than one area 
of your brain. 


We used concepts and pictures in unexpected ways because your brain is tuned for novelty, 
and we used pictures and ideas with at least some emotional content, because your brain 

is tuned to pay attention to the biochemistry of emotions, That which causes you to fee! 
something is more likely to be remembered, even if that feeling is nothing more than a litle 
humor, surprise, or interest. 

We used a personalized, conversational style, because your brain is tuned to pay more 
attention when it believes you're in a conversation than if it thinks you're passively listening 
to a presentation, Your brain does this even when you're reading. 


We included more than 80 activities, because your brain is tuned to learn and remember 
more when you do things than when you read about things. And we made the exercises 
challenging-yet-do-able, because that’s what most people prefer. 


i TUR 
We used multiple learning styles. because you might prefer step-by-step procedures, while Firesid 2 Chats 


someone else wants to understand the big picture first, and someone else just wants to see 
an example. But regardless of your own learning preference, everyone benefits from seeing the 
same content represented in multiple ways. 


We include content for both sides of your brain, because the more of your brain you 
engage, the more likely you are to learn and remember, and the longer vou can stay focused, 
Since working one side of the brain often means giving the other side a chance to rest, you 
can be more productive at learning for a longer period of time. 


And we included stories and exercises that present more than one point of view, Q 
because your brain is tuned to learn more deeply when its forced to make evaluations and 
judgments. 


We included challenges, with exercises, and by asking questions that don't always have 

a straight answer, because your braim is tuned to learn and remember when it has to work at 
something. Think about it you can't get vour body in shape just by watching people at the 
gym. But we did our best to make sure that when you're working hard, it's on the ngl things. 
That youre not spending one extra dendrite processing a hard-to-understand example, 
or parsing difficult, jargon-laden, or overly terse text. 


We used people, In stories, examples, pictures, etc., because, well, because you're à person. 
And your brain pays more attention to people than it does to things. 
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tut this out and stick it 
on your refrigerator i 


the intro 


Here's what YOU can do to bend 
your brain into submission 


So, we did our part. The rest is up to you. These tips are a 
starting point; listen to your brain and figure out what works 
for you and what doesn't. Try new things. 


© Slow down. The more you understand, 


the less you have to memorize. 


Don't just read. Stop and think. When the 
book asks you a question, don’t just skip to the 
answer. Imagine that someone really i: asking 
the question, The more deeply you force your 
brain to think, the better chance you have of 
learning and remembering. 


Do the exercises. Write your own notes. 


We put them in, but if we did them for you, 
that would be like having someone else do 
your workouts for you, And don’t just wok at 
the exercises. Use a pencil. There's plenty of 
evidence that physical activity while learning 
can increase the learning. 


Read the “There are No Dumb Questions" 
That means all of them. Theyre not optional 
they're part of the core content! 
Don't skip them. 


sidebars 


Make this the last thing you read before 
bed. Or at least the last challenging thing. 
‘art of the learning (especially the transfer to 
long-term memory) happens affer you put the 

book down. Your brain needs time on its own, to 

do more processing. IF you put in something new 

during that processing time, some of what you 

just learned will be lost, 


Drink water. Lots of it. 

Your brain works best in a nice bath of fluid. 
Dehydration (which can happen before you ever 
feel thirsty} decreases cognitive function. 


© 


Talk about it. Out loud. 

Speaking activates a different part of the brain. 
Il you're trying to understand something, or 
increase your chance of remembering it later, say 
it out loud, Better still, try to explain it out loud 
to someone else. You'll learn more quickly, and 
vou might uncover ideas vou hadn't known were 
there when you were reading about it, 


Listen to your brain. 

ay attention to whether your brain is getting 
overloaded. If you find yourself starting to skim 
the surface or forget what you just read, it's time 
for a break. Once vou go past a certain point, you 
won't learn faster by trying to shove more in, and 
you might even hurt the process. 


Feel something! 

Your brain needs to know that this matters. Get 
involved with the stories; Make up your own 
captions for the photos. Groaning over a bad joke 
is sl? better than feeling nothing at all 


Create something! 

Apply this to your daily work; use what you are 
learning to make decisions on your projects, Just 
do something to get some experience beyond the 
exercises and activities in this book. All you need 
is a pencil and a problem to solve...a problem that 
might benefit from using the tools and techniques 
you're studying for the exam. 
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how to use this book 


Read me 


This is a learning experience, not a relerence book. We deliberately stripped out everything 
that might get in the way of learning whatever it is we're working on at that point in the 
book. And the first time through, you need to begin at the beginning, because the book 
makes assumptions about what you've already seen and learned. 


We begin by teaching basic SQL syntax, then SQL database design 
concepts, and then advanced querying. 


While it’s important to create well-designed tables and databases, before you can, you need 
to understand the syntax of SOL. So we begin by giving you SOL statements that you can 
actually try yourself. That way you can immediately do something with SOL, and you will 
begin to get excited about it, Then, a bit later m the book, we show you good table design 
practices. By then you'll have a solid grasp of the syntax you need, and can focus on learning 
the concepts. 


We don’t cover every SQL statement, function, or keyword. 


While we could have put every single SOL statement, function, and keyword in this book, 
we thought you'd prefer to have a reasonably liftable book that would teach you the most 
important statements, functions, and keywords. We give you the ones you need to know, the 
ones you'll use 95 percent of the time. And when you're done with this book, you'll have 
the confidence to go look up that function you need to finish off that kick-ass query you just 
wrote, 


We don’t address every flavor of RDBMS. 


There's Standard SOL, MySOL, Oracle, MS SOL Server, PostgreSOL, DB2, and quite a 
few more RDBMSs out there. If we covered every variation in syntax for every command 
in the book, this book would have many more pages. We like trees, so we're focusing on 
Standard SOL with a nod toward MySOL. All the examples in the book will work with 
MySQL. And most will work with any of the RDBMSs listed above. Remember that 
reference book we just suggested vou buy? Buy one for the particular RDBMS that you use. 
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the intro 


The activities are NOT optional. 


The exercises and activities are not add-ons: they're part of the core content of the book. 
Some of them are to help with memory. some are for understanding. and some will help 
you apply what you've learned. Don’t skip the exercises. The crossword puzzles are 
the only thing you don't kave to do, but they re good for giving your brain a chance to 
think about the words and terms you've been learning in a different context. 


The redundancy is intentional and important. 


One distinct difference m à Head First book is that we want you to wally get it, And we 
want you to finish the book remembering what you've learned, Most reference books 
don't have retention and recall as a goal, but this book is about learning, so you'll see some 
of the same concepts come up more than once, 


The examples are as lean as possible. 


Our readers tell us that it’s frustrating to wade through 200 lines of an example looking 
for the two lines they need to understand. Most examples in this book are shown within 
the smallest possible context, so that the part you're trying to learn is clear and simple. 
Don't expect all of the examples to be robust, or even complete—they are written 
specifically for learning, and aren't always fully-functional. 

We've placed many of the commands on the Web so you can copy and paste them into 


your terminal or database software. You'll find them at 


http:/ /www.headfirstlabs.com/books/hfsql/ 


The Brain Power exercises don't have answers. 

For some of them, there is no right answer, and for others, part of the learning 
experience of the Brain Power activities is for you to decide if and when your answers 
are right, In some of the Brain Power exercises, you will find hints to point you in the 
right direction. 
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the review team 


The technical review team 


Cary Collett 


Chaucer helped 


too 


Jamie Henderson 


Our amazing reviewers: 


Huge thanks go to our tech review team. They caught 
innumerable blatant mistakes, subtle errors, and pathtetic 
typos. Without them, this book wouldn't be anywhere 
near as clean and correct as it is. They did a thorough job 
of getting the errors out of this book. 


Cary Collett put his 15 years of experience working at 
startups, government labs, and currently in the financial 
sector to use While reviewing the book, and is looking 
forward to getting back to enjoving his non-work things 
like cooking, hiking, reading and terrorizing his dogs. 


LuAnn Mazza found time in her busy Illinois professional 
life as a Software Developer and Analyst, to do some 
incredibly umely and detailed reviews, we're happy that 

she can now spend her spare time enjoying her hobbies 
including biking, photography, computers, music, and tennis 


When Steve Milano isn’t coding in hall a dozen 
different languages at his day job, doing a top-notch 
review of Head First SOL, or playing punk rock with his 
band Onion Flavored Rings in unventilated basements 


xxxiv intro 


throughout the land, he can be found at home with his 
cats Ralph and Squeak. 


Shelley“ Moira Michelle Rheams, MEd, MCP. 
MCSE teaches and runs the Early Childhood Education 
Program at Delgado Community College in New 
Orleans: West Bank Campus, Currently she enjoys 
putting education courses online to meet the needs of 
the changing New Orleans community post-Katrina, and 
we thank her for being able to fit us into her overbooked 
schedule. 


Jamie Henderson is a senior systems architect sporting 
purple hair and dividing what spare time she has between 
cello, reading, video games, and watching mevies on DVD. 


This fantastic team is the reason that the code and 
exercises in this book will actually do what they are 
supposed to, and why, when you are finished with this 
book, you'll be a confident SOL programmer. Then 
attention to detail also kept us from being too cute or too 
patronizing, or even, sometimes, too weird, 


the intro 
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1 data and tables 
* 


A place for everything * 


I used to keep track of all my 
patients on paper, but I kept losing 
them! I finally learned SQL and now 
I never lose a soul. Learning about 
tables won't hurt a bit! 


Don't you just hate losing things? whether it's your car 
keys, that 2596 off coupon for Urban Outfitters, or your application's 
data, there's nothing worse than not being able to keep up with what 
you need... when you need it. And when it comes to your applications, 
there's no better place to store your important information than in a 
table. So turn the page, come on in, and take a walk through the world 
of relational databases. 


this is a new chapter 


a sticky situation 


Defining your data 


Greg knows many lonely single people. He likes keeping 
track of what his friends are up to, and enjoys introducing 
them to cach other. He has lots of information about them 
scrawled on sticky notes like this: 


Greg's been using his system for a very long time. Last week he 
expanded his connections to include people who are seeking 
new jobs, so his listings are growing quickly. Very quickly... 


2 Chapter 1 


data and tables 


Is there a better way to organize this information? 
What would you do? 
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categorizing 


Well, how about a database? That 
is what this book is about, right? 


Exactly right. A database is just 
what we need. 

But before vou can get into creating databases, 
you're going to need to have a better idea ol 


what A of data you're going to want to 


store and some ways of categorizing it. 


data and tables 


Here are some of Greg's notes. Look for similar information that 
Greg's collected about each person. Give each common bit of 
data a label that describes the category of information it is, then 
write those labels in the space below. 
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sharpen solution 


4 Solution Here are some of Greg's notes. Look for similar information that 


Greg's collected about each person. Give each common bit of 
data a label that describes the cateqory of information it is, then 


write those labels in the space below. ec Ms 
pat we Y 
First Name Now È 


C Last Name 


1/962 


We've split names into 


Pest name and last € 
name. This will help ession 
first lane cab ain 
otation 
" esed eee eoo m FF L aS , x 
Last Name Email 7 


— l ERRARE 
59595554444 „ „ „ „„ „„ „„ 


rr 


CORR - TEETER „„ „„ 


reg already gave some 
information the category 
names “B-day”, "Interests" 
and Seeking on his stickies 


Wresussasassusennasassnsewuuaeusasenesensauusueaeuee 


6 Chapter 1 


data ənd tables 


Look at your data in categories 


Let's look at your data in a different way. If you cut each note into pieces, 
then spread the pieces out horizontally you'd get something that looked 
like this: 


Angelina Mendoza 8/19/1979 unix de, Married e prancióco, CA —— Eia Danci Duo, job 
— — — Á MÁ— — 


Then if you cut up another sticky note with the categ wies you just 
noticed, and put the pieces above their corresponding information, 
you'd have something that looks a lot like this: 


First Nave [ Last Nave — enn ELM — 2 


979 
Angelina Medoza B/19/! uwixSySadeim Married S. francióco, CA — PONE bes j 


Here's that same information nicely displayed in a TABLE in columns and rows. 


Okay, I've seen data presented like this in 
Excel. But is an SQL table different? And what 
do you mean by columns and rows? 


Branson annie&boards-| 7-1-1962 Aeronautical | San 8 Single, but RPG, New 
cus. com Engineer involved | Programming Job 

Jamie dontbother& | 9-10-1966 System — Hiking, Friends, 

breakneck Administrator CA Writing Women 

pizza.com to date 


Soukup soukup® 12-2-1975 | Aeronautical | San aie Married Nothing 
breakneck Engineer b 
pizza.com 
Angelina angelina& 8-19-1979 | Unix System Acting, 
starbuzzcoffee Administrator kastat Dancing 
.com CA 


you aro here » 7 


What's in a database? Database Detour 


Before we get into the details of what tables, rows, and columns are, 
let's step back and look at the bigger picture. The first SOL structure 
you need to know about is the container that holds all vour tables 
known as a database. 


—‚— h H k%yõ̊hũnà4n)uX“nõkkkkk 3 „„ „„ „„ „„ Oe 
* 


A database is a container that holds tables and 
other SOL structures related to those tables. 


* 
‚H—H—ͤ-k! — ũ — k“ LL 


Every time you search online, go shopping, call information, 
use your TiVo, make a reservation, get à speeding ticket, or 
buy groceries, a database is being asked for inlormation, 
otherwise known as being queried. 


my database 


N 


j 1 y 

n diagrams and Flow charts 
databases are depicted as 
cylinders So wher you see 


this, think database 


Database Detour 


DMV 
— on! 
O IO 
IMDb p "E 
F Credit Card 


r n 
Vou ànd just à tew ot 
Lhe databases that 
surround You 


Think of a database p s 


like à container that 
holds information 


A table 


a These are the -~ d 
EET 


fino ther 
table 


Anoth 
nother table Some other table 


( —[ͤ— „„ „„ „„ 


The information inside j 
: the database is organized 

: into tables. 

—  — 


1 
f*teh hh reme Meth 
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Your database viewed 
through x-ray specs... 


A database contains tables; 


A table is the structure inside your database 


that contains data, organized in columns 
and rows. 


Remember those categories you came up 
with? Each category becomes a column in 
your table. These values might be m the same 
column: Single, Married. Divoreed. 


A table row contains all the information 


about one object in your table, In Greg's new 
table, a row would be all the data about one 
person. Here's an example of some of the 
data that might be in one row: John, Jackson, 
single, writer, i boards-r-us.com. 


BE the fable 


Below, you']] find some 
and a table. Your job dea 18 
partially formed table and fil] in the 
empty bits to create inner 
peace. After you've done 
the exercise, turn the page 
to see if you've become 
one with the table. 


Starbuzz Coffee 
4/23 

jelly filled 

9 

7:43 an 

almost perfect 


Use one ok the fields 
as a title that 405 the 
table ð meaning ul name 


=S 


etr 


Database Detour 
BE the fable Solution 
Your job was to be the partially y. 
formed table and fil] in the empty ou should have been able to work 


out what the table a title e ld 
"d be from the stickies m 


jelly doughnuts 


— | m — — 
— — 473 | 9 | CT TNI 


bits to inerease inner peace. 


aps | 5 | yay 
Der't worry iE your [varying | tme | ema [| ae et ta 
for the coh rne dont [Deed | —— 


Databases contain connected data 


All of the tables in a database should be connected in some 
way. For example, here are the tables that might be in a 
database holding information about doughnuts: 


Here's a database with three 
tables in it The database is 
Called ‘my snacks’ 


Database and table names” my Snacks 
are not usually capitalized = 


Table containing information 


about jelly doughnuts Table containing 


information about 
glazed doughnuts 


Table Containing information 
about snatks that aren t 
doughnuts 
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: A column is a piece of data stored by your table. A row is a 
: single set of columns that describe attributes of a single thing. 
: Columns and rows together make up a table. 


—[ ũ ũłtFjf ; c ꝶũʃnn meh ym EE EEE EET TEETH EOE Eee E EEE EEE mih hHHHHHHHyI rH 


Here's an example of what an address book table containing your 
personal information might look like, You'll often see the word field 
used instead of column. They mean the same thing, Also, row and 
record are often used interchangeably. 


These are the Columns 


a 
These nel LAL] Jones | data | data — | — dete | deo — 


the r ows 


\ 
\ SL Mary | Moris | dota | data — | data 
`C io | eee T doa | doa | doa | dota 


Put the £ol s t 
. the Columns and rows together 


and you've got yourself a table 3 


[Mary | Monts | daa | daa | dato | deo 
ee — | x [| x 


creating your table 


o0 So we have enough data from my 


stickies to turn them into a table? 


Exactly. You can identify categories for the 
type of data you're collecting for each person. 
Your categories then become your columns, Each sticky note 
becomes a row. You can take all that information from vour 
stickies and turn it into a table, 


Categories from page 7 


v << (00008 


Misi |odoza [8/19/1979 J unix SySadr^iN jj married | sa praise. CA awielina tras Acting, Dancin New job | 


N Data from 4 single sticky 
uH " " laid out to torm à row 
ou 


Now 7 led columns 


ave ta 
categories 9 


| last_name | first_name | email — | birthday | profession _| [status | interests | seeking | 


Branson Ann annie&boarder-| 7-1-1962 Aeronautical | San Antonio, | Single, RPG, New Job 
us. com Engineer TX but Programming 
involved 


dontbother& 9-10-1966 System Sunnyvale, Hiking, Friends, 
yahoo.com Administrator CA Writing Women to 
date 
Alan fprose& 12-2-1975 | Aeronautical | San Antonio, | Married RPG, Nothing 
yahoo.com Engineer TX Progrcmming 
Mendoza | Angelina angel79@ 8-19-1979 | Unix System Son Acling, New Job 
gmail.com Administrator Francisco, Dancing 
CA 


-and that each sticky's data can be 
Plated on a single row called 3 record 


Finally. Okay so how 
do I create my table? 
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data ənd tables 


Consider the databases and tables below. Think about what categories of data 
you might find in each. Come up some likely columns for each table. 


d 


library db 


— Database for a library 


books 


r—— SRE SOB sarete 


library patron 


bank db 


Database for à bank ^w 


‚—U— 4ũkõ kr 66— 


customer info 


bank account: cist inal Rei 


bank account 


onlines tore db — 


p= Database for an online store 
product_info 


product info:... ..... . . cer. rennen 


Shoppi ng cart 


shopping cart . . . . . . . . . 
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exercise solution 


Consider the databases and tables below. Think about what categories of data 
you might find in each. Come up some likely columns for each table 


library db Don't worry if your answers 
ins E~ Database for a library for the Column names don t 
match ours exactly 


books: title, author, cost, stan code 


3 library patron: first name, last, name, address. 
library patron 
bank db 


Database for a bank ^y 


E tomer info 


Doo 


bank account 


onlinestore db — 


€— Database for an online store 
product info 


ö „„ 


Shop 1 hg cart 


mI 
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data anc tables 


Take command! 


Start up your SOL relational database management system 
(RDBMS) and open a command-line window or graphical 
environment that allows you to communicate with your RDBMS. 
Here's our terminal window after we start MySOL. 


Fea Eca Window Help CommancMeBaby 


Welcome to the SQL monitor. Commands end with ; or Mg. 


Type 'help;' or ‘\h’ for help. Type ‘\c’ to clear the buffer. 


d 


This angle bracket is the command prompt 
You ll be typing your Commands right after it 


Spates aren't allowed in the names 
First you're going to need to create a database to hold all your tables. of databases and tables in SQL, 


20 an underscore tàn be used 


Z instead 
o 


Type in the line of code below to create your database called gregs list. 


CREATE DATABASE gregs list; I~, Your command must end 


with à semicolon 


REATE DATABASE 
3 Lhe command The name of the Fi 
is ls £ database is greg list 
DON 
—“~ 


Foe Ect Window Help CommarcdMeBaby 


> CREATE DATABASE gregs list; 


1 Query OK, 1 row affected (0.01 sec) 


This is feedback [rom the RDBMS 


letting You know your query 
executed suttess ully 


Did you read the intro? 


We're using MySQL to command our databases, 
Wa n ch A t! so commands in your Database Management 


System (DBMS) might look a little different. See 
Appendix Il for instructions on installing MySQL 
on your server. 


——u—Uœä—ö.cq i. õũù)j TETTETETT 
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USE statement 


o 


Now you need to tell your RDBMS to actually use the database 
you just created: 

Now everything, we do 
— „ happen inside the 


greg. list database! 


USE gregs list; 


File Edi Véndow Help USER 


> USE gregs list; 


Database changed 


Q: Why do | need to create a database 
if | only have one table? 


A: The SQL language requires all tables 
to be inside of databases. There are sound 
reasons behind this. One of the features of 
SQL is the ability to control access to your 
tables by multiple users. Being able to grant 
or deny access to an entire database is 
sometimes simpler than having to control the 
permissions on each one of multiple tables. 


Q: noticed that we used all 
uppercase for the CREATE DATABASE 
command. Is that necessary? 


A: Some systems do require certain 
keywords to be capitalized, but SQL is case 
insensitive. That means it's not necessary to 
capitalize commands, but its considered a 
good programming practice in SQL. Look at 
the command we just typed, 


CREATE DATABASE 

gregs list; 

The capitalization makes it easy to tell the 
command (CREATE DATABASE) 


from the name of the database 
(gregs list) 
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there jare no 
Dumb Questions 


Q: Is there anything | should know 
about naming my databases, tables, and 
columns? 


A: It's generally a good idea to create 
descriptive names. Sometimes this results in 
you needing to use more than one word in a 
name. You can't use spaces in your names, 
so the underscore lets you create more 
descriptive names. Here are variations you 
might see used: 


gregs list 
gregslist 
Gregslist 


gregsList 


Generally it's best to avoid capitalizing 
your names to avoid confusion since SQL is 
Case insensitive.. 


Q: What if | prefer to use "gregsList" 
with no underscore? 


A: Go right ahead. The important thing is 
to be consistent. if you use qreqsList 
as the database name with no underscore 
and the second word capitalized, then you 
should stick to that naming convention 


throughout all your tables in this 
database, for example namin your table 
myCont act s, to be consistent 


Q: Shouldn't the database be 


called greg's list? Why leave out the 
apostrophe? 


A: The apostrophe is reserved for a 
different use in SQL. There are ways you 
could include one, but it's far easier to omit it. 


Q: | also noticed a semicolon at the 
end of the CREATE DATABASE command. 
Why did we need that? 


A: The semicolon is there to indicate that 
the command has ended. 


Capitalization and 
underscores help 
you program in SQL 
(even though SQL 
doesn't need them!) 


data and tables 


Setting the table: the CREATE TABLE statement 


Let's see all this in action with the doughnut 
data, Say you were having trouble 
remembering what type of doughnuts a 


snack in your list was just from its name, doughnut_list 
vou might ereate a table to save having 


to remember them instead, Below is a | doughnut_name | doughnut type — | 

single command to type into your console | ^ Blobery | fld — | 

window. When you've typed it, you can - 

01. | P 

to carry out the command. | Rockstar | ruler —— | 
| Corameller | rer — 


— | Wa O] 


Weres the SAL Lommand 
tere > - 
to create the table 


Your table's name should 
be lowercase and have 
notite the Cay“ an understore in plate 


— ͤ—ů of any spaces |." 
The Openin ven sit — 
eee CREATE TABLE doughnut list 0 t 


Columns to treate "a the tolums being 
( treated 


The name of the first 


aken the table ————» doughnut name VARCHAR (10), 


The name of the — 7 doughnut_type VARCHAR (6) 
second column CHNNE — 
/ ); 5 A— 


À D e JAL [4 CH 1 t 
The Closing Parenthesis This is à DATA T YPE It stands tor VARiable C ARae er 
Closes the list of Columns The Stmitolon tells the and "5 used to hold information Deve m = EI 
SQL RDBMS that it's The (b) means that the text it holds can be up to 
reached the end of characters long 


the command 


you are here » 19 


complicated tables 


Hey, what about me? How about a 
CREATE TABLE for my gregs list database? 


Creating a More complicated table 


Remember the columns for Greg's table? We've jotted 


them down on a sticky note, You'll need those to write 
your CREATE TABLE command. 


— 


You'll be using the CREATE TABLE 


tommand to go [vom this 


“POWER 


In which two ways do the column names on the sticky note 
differ from those in the table above? Why are they significant? 


data anc tables 


Look how easy it is to write SQL 


You've seen that to create a table you categorize your data 
into columns. Then you come up with the right data type and 
length for each column. After vou estimate how long each 
column needs to be, writing the code ts straightlorward. 


en your pencil 


The code to the left is our CREATE TABLE statement for Greg's 

new database. Try to guess what each line of the CREATE TABLE 
command is doing. Also include an example of the data that will go 
in each column. 


CREATE TABLE my contacts 

( 
last name VARCHAR(30), 
first name VARCHAR(20), 
email VARCHAR(50), 
birthday DATE, 
profession VARCHAR(50), 
location VARCHAR(50), 
status VARCHAR(20), 
interests VARCHAR(100), 


seeking VARCHAR (100) 


CREATE TABLE command 


your | Here's what each line of the CREATE TABLE command is doing, and 


Solution some example data for each column type. 


CREATE TABLE my contacts Creates a table named 'my contacts fs 
à; Opens the list of columns to add LE. —3 


Adds à tolumn named last name that can hold "Anderson! 
last name VARCHAR (30), up to 30 characters 


Adds à Column named ‘First_name’ that can hold Jillian! 
first name VARCHAR(20), up to 20 characters 


‘ 


Adds a Column named ‘email’ that can hold up to ill. anderson 
email VARCHAR(50), 50 characters Leciloicebeieks tom’ 


" Adds a column named ‘birthday’ that can hold a [1980-09-05 
birthday DATE, date value 
mn nam 1 $ * d tf nica d s 
profession VARCHAR (50) , Add: vage amed ‘profession’ that can held echnical Writer 
up to 9O characters 
location VARCHAR (50), Adds a Column named loc ation that tan hold up ‘Palo Alto, CA’ 
to 50 characters 
status VARCHAR (20), Adds a Column named ‘status’ that can hold up ‘Single’ 
to 20 characters 
interests VARCHAR(100), Adds à Column named ‘interests’ that can hold up |'Kayskina, Reptiles’ 
to 10O characters 
seeking VARCHAR (100) Adds à Column named ‘seeking that tàn hold up ‘Relationship, Friends’ 
to OO tharatters 
7 Closes the list of columns to add, and the 
semitolon ends the Command 
. 
Create the my. contacts table, finally 


Now you know exactly what each line is doing, you can type 
in the CREATE TABLE command. You can enter it one 
line at a time, copying the code at the top of this page. 


Or you can enter it all as one really long single line: 
CREATE TABLE my cootactsilast teme VARCHAR(30), first name WADCHABIZ7), email VARCEAR |5), birthday DATE, profession VAACMAR|92), Location VARBCMAR(CSU|, states VARCEAB(2U), interests VARCEAN[1TU|, seeking VARCHAR(DD)! 


Whichever way you choose to enter it. before you hit return X 
after the semicolon, make sure you haven't missed any 
characters: its ' 0 the page 
last name VARCHAR(3) ma very different column than small so it Tits on 
lastname VARCHAR (30)! 


Trust us, this really is ihe command, 


ust written o wei ent 


22 Chapter 1 


data and tables 


Your table is ready 


Fée cht Window Help AllDone 


» CREATE TABLE my contacts 
-> ( 


last name VARCHAR(30), 
first name VARCHAR (20), 
email VARCHAR(50), 
birthday DATE, 


profession VARCHAR(50), 
location VARCHAR(50), 
status VARCHAR(20), 
interests VARCHAR(100), 
Did den u ig Mie seeking VARCHAR (100) 
hitting return after DE 
Lhe semitolon ended Query OK, 0 rows affected (0.07 sec) 
the Command and told 
your SQL. RDBMS to 


protess it? 


So I'll always store everything in either 
VARCHAR or DATE data types? 


Actually, you'll need a few more data types for 
other kinds of data, like numbers. 

Suppose we added a price column to our doughnut table; We 
wouldn't want to store that as à VARCHAR. Values stored as 

VARC 'HARs are inter] weted as text, and you won't be able to perk wre 
mathematical operations on them But there are more data types you 
haven't met yet... 


OBRAN 
POWER 


Before going further, come up with other types of data 


that need a data type other than VARCHAR or DATE. 


sqi 


Take a meeting with some data types 


lhese are a few of the most useful data types. It's their job to 
store vour data for you without mucking it up. You've already 


met VARCHAR and DATE, but say hello to these 


- bo. 
ert L 
40 HARAG | t i 
LAR 
CORA Aata 
f Mis e 
| and preter 
rind em TN 
à e+ lena \ 
obeas 


INI or NTEGER 


| 
O think number: 
hould be whole, but he not 
fraid * 
atra'd 4 Waste namber 
/ 

/ 

/ 
/ 


\ A 
m AAAI Hei V 
=i VÄ = ve don 4 * 
Kor «hort kor DCUM y ast di^. 5 Know who he 
vow "v | ola£es yov / — he lust : 
j| the decimal lacet V. me v < * just wandered in 
e you a" -C l 
f | 

d L anti hes tul TF 
3 


he Goes b either 
DAT IMAT 
l i ME ov 
TI AAT A AAC $ 
IWICESIANMT dependina 
n the SQL. RDBA She 
3 » 
"s 1 i fi f 
Kety rack or the date 
4 ( - 
and time she 1 ai$o Go 


; | d TT 
à Trateérnal twm, E, 


t Care what. the 


j L3 ok 
IARCHAR holds text data 
ath 
NV ) G5 characters In eng 
"n poe pol +p 
Flexible and Car ada 5 


" | LN your Gate 
khe enath 9 jo 


Watch it! 


La „ 
likes larac aons ot 
rut data 
ig T 
s DATE keep track of Mul 
dates he does t tare 
about 


These data type names may not work 
with your SQL RDBMS! 


Unfortunately, there are no universally 
accepted names for various data types. Your 
particular SQL RDBMS might use different 


names for one or more of these types. Check your 
documentation to find the correct names for your RDBMS. 
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data and tables 


* * 
wie 2 type? 


These two numbers show how many digits 
Determine which data type makes the most sense for each the database should expect in front of 
column. While vou're at it, fill in the other missing info. the decimal, and how many after 


The cost of an item for sale 5678.39 DEC(5,2) 


Atomic weight of an clement 
with up to 6 decimal places 


; 1 * Xr VO " Jens De at the eee s meeting: Ther jee gra a denm 
Large bl X k ol text, morc aud there were rubber decties (ho arowne the screen Wha 


zz n Mea of dh? Y v 
than 255 characters FFW 


How many of this item in 
stock 


mum | — — — — 


‘Two-character abbreviation 
lor a state 


"UE RE 17777777 DATE 
psum | — — — —]| | —— |<, ———— —] 


the : 
Dumb t Questions 


Q: Why not just use BLOB for all of my Q: Why do I need these numeric types Q: Is this it? Are these al the types? 
text values? like INT and DEC? 


A: No, but these are the most important 
A: It's a waste of space. A VARCHAR or A: It all comes down to database storage ones. Data types also differ sightly 
CHAR takes up a specific amount of space, and efficiency. Choosing the best matching by RDBMS, so you'll need to consult 

no more than 256 characters. Buta BLOB data type for each column in your table will your particular documentation for more 
takes up much more storage space As your reduce the size of table and make operations information. We recommend SQL in a 


database grows. you run the risk of running on your data faster. Nutshell (O'Reilly) as a particularly good 
out of space on your hard drive. You also reference book that spells out the differences 
can't run certain important string operations between RDBMSs. 


on BLOBs that you can on VARCHARs 
and CHARs (you'll learn about these later) 
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data type solutions 


A zip tede may not always 

+ » be 10 characters long, so 

cu o a TYPE we use VARCHAR to save 
we = space in the database. You 
might also have used CHAR 


Determine which data type makes the most sense for each here and assumed a specific 
column. While you're at it, fill in the other missing info. lenath 


=< pa de to e 


atomic_weight 8 87885 weht r 4002602 DEC(IO, b) 
with up to 6 decimal places 


~ al P boite Joe Vim at the shorehobder's mertiog: They pra quer a dene 
comments Large bk X k € U text, more and there were rubber duin thyveg avuad rhe wren Wow 
than 255 characters tha 2 oot a pike? Veni gte wat by woend water teur on 
; How many of this item in 
quantity : 234 
* stock 
moe faeb 2 


A text string Head First SOL VARCHAR(SO) 
One character, either M or F CHAR!) 1 phone number will 


‘Ten digits, no punctuation 2105552367 CHAR(IO) this length And e 
reat 


* RO! que cit like a 
— — — 


don 7 o do 
Month, day, year 11/22/2006 DATE any mathematical 
o e 


Án integer representing 5 " "tin o On ! n 
gares won — — | INT gh it's a numbbr. 


A time and da 10:30 a.m. 4/12/2020 DATETIME 


TIMESTAMP is usually used 
to capture the current time 
DATETIME is best used to 
store a future event 


26 Chapter 1 


data anc tables 


2 POINTS 


m Break your data up in categories before you create = — Alltables are created with a CREATE TABLE 


your table. Pay special attention to the type of data statement, containing column names and their 
for each column corresponding data types. 

m Use the CREATE DATABASE statement to m Some of the most common datatypes are CHAR, 
create the database which will hold all of your VARCHAR, BLOB, INT, DEC, DATE, and 
tables DATETIME. Each has different rules for what 


m Use the USE DATABASE statement to get inside goes inside. 


your database to create your table 


Wait a second. Where's the table I just created 
in the gregs list database? I want to check that 
I got everything in there correctly. 


Good call. Checking your work is important. 
To see how the my ci intacts table You ¢ reated looks, 


you can use the DESC command to view it: 


DESC my contacts; 
p* - 


DECA ' 
L ESC is short 


for DESCRIBE 


You try it. 


> DESC my contacts; 


i are here » 27 


DESC command 


Your table, VESCribed 


When you've entered the DESC command. You'll 


n j 
; DE: Don t worry about these right 
see something that looks similar to this: yt 


now; we'l] get to them short} 


el i 


Fre Edt Window Help Dear Tax 


» DESC my contacts; 


varchar (30) 
varchar (20) 
varchar (50) 
date 

varchar (50) 
varchar (50) 
varchar (20) 
varchar (100) 
varchar (100) 


9 rows in set (0.07 sec) 


I wish I'd put a column 
in there for gender. Is 
it too late to add one? 


OBRAN 
POWER 


What do you think? What sorts 
of problems could adding a new 
column create? 
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data and tables 


SQL Magnets 


The code to create the database and table with the new gender 
column is all scrambled up on the fridge. Can you reconstruct 

the code snippets to make it work? Some of the parentheses and 
semicolons fell on the floor and they were too small to pick up, so 
feel free to add as many of those as you need! 


birthday CATE 


USE gregs list 


first name VARCHAR (20) 


last name VARCHAR (30) 


interests VARCHAR (100) 


seeking VARCHAR (100) 


status VARCHAR (20) 
[CREATE DATABASE grege list] 


Profession VARCHAR (50) 
location VARCHAR (50) 


CREATE TABLE my contacts 
gender CHAR (1) 


When you finish, try typing the new CREATE TABLE code 
into your SQL console to add the new gender column! 
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tables can't be recreated 


SQL Magnets Solution 
Your job was to reconstruct 
egs list 


list 
the code snippets to make the Neg. ist 


code that would create the Wendy caps CREATE TABLE my contacts 
database and table with the m 
( 


new gender column. 


| | last name VARCHAR (20) D 
Here's the code reconstructed 
Cheek your answer against it 
then keep reading 


You can't recreate 
an existing table 
or database! Profession VARCHAR SO)” 


first_name VARCHAR (30), 


location VARCHAR (50) 


Did you try entering the new CREATE TABLE 
statement? |f you did, you'll already know that 
the solution to the exercise won t help you add 
the new Column interests (100), 


: seeking VARCHAR (100) 
I+ you did enter it into your Console, 


ym probably saw something like this 


> CREATE TABLE my contacts 
-> ( 

last name VARCHAR(30), 
first name VARCHAR (20), 
email VARCHAR(50), 

The new nis > gender CHAR(1), 

for gender birthday DATE, 
profession VARCHAR(50), 
location VARCHAR(50), 


Uh oh. That statement status VARCHAR(20), 
gives You an error interests VARCHAR(100), 
message. Looks like the seeking VARCHAR (100) 
table wasn t treated -> ); 

N4 7 


ERROR 1050 (42501): Table ‘my contacts’ already exists 
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paren no 


o 
Dumb Questions 
Q: About that SQL Magnets exercise, why did | get an O: So, is there a way to add the forgotten column or will | 
error? have to start over? 


A: You can't create a table that already exists. And once you A: You're going to have to start over, but before you can 


create a database, you don’t need to create it again. Other create the table with the added gender column you have to get 
possible errors include you forgetting the semicolon. Also, check nd of the old one. Since there is no data in the table yet, we can 
to see if you typoed any of the SQL keywords simply get rid of the old one away and start over 

Q Why isn't there a comma after “seeking Q: But what if I've got a table with data in it, and | need 
VARCHAR(100)" like all the other columns have? to add a column? is there a way to do it without deleting the 


whole table and starting over? 


A: The column seeking is the last of them before we reach 

the closing parenthesis. That tells the RDBMS that the end of the A: Great question! There is a way to change your table 
statement is here, so no comma is needed. without damaging the data in it. We'll get to that a bit later, but 
for now, since our table is empty, we'll get rid of the ta»le and 
create a new one. 


If we're going to have to type over our CREATE 
TABLE command again, I bet we could save time and 
energy if we typed all our SQL statements in a text 
editor like NotePad or TextEdit. 


That's a very good idea, and you'll want to 
use a text editor throughout this book. 

That way, You can copy and paste the statements inte your 
SOL console whenever you need to. This will keep you from 
having to retype everything. Also, you can copy and edit old 
SOL statements to make new ones. 
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drop tili you drop 


Qut with the old table, in with the new 


(1) Getting rid of a table is much easier than creating a table. 
Use this simple command: 


The Command + " 
delete your table and the name et the 
Lable te be deleted 
V4 ( 
— —— . — 
ABLE Dont forget 
BEE = my contacts ; c the semitolon 


File Edi Window Hein Byebyelabie 


> DROP TABLE my contacts; 


Query OK, 0 rows affected (0.12 sec) 


DROP TABLE will work whether or not there is 

data in your table, so use the command with DROP TABLE 
extreme caution. Once your table is dropped, 

its gone, along with any data that was in it. de letes your table 


and any data in it! 
[2] Now you can enter your new CREATE TABLE statement: 


File Edit Window Help Success 


> CREATE TABLE my contacts 
-> ( 


last name VARCHAR(30), 
first name VARCHAR (20) , 
email VARCHAR(50), 
gender CHAR(1), 


birthday DATE, 
profession VARCHAR (50), 
location VARCHAR(50), 
status VARCHAR(20), 
interests VARCHAR(100), 
seeking VARCHAR (100) 


This time Na Query OK, o rows affected (0.05 sec) 
+ worked 


n 
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Who am J? 


A bunch of SQL keywords and data types, in full costume, are 
playing the party game “Who am |?" They give you a clue, and 
you try to guess who they are, based on what they say. Assume 
they always tell the truth about themselves. If they happen to say 
something that could be true for more than one guy, then write 
down all for whom that sentence applies. Fill in the blanks next to 
the sentence with the names of one or more attendees. 


Tonight's attendees: 
CREATE DATABASE, USE DATABASE, CREATE TABLE, 


DESC, DROP TABLE, CHAR, VARCHAR, BLOB, DATE, 
DATETIME, DEC, INT 


I've got your number 


MrtremmmHnHH * nmm ETE EERE Eee 


| can dispose of your unwanted tables. 


MrreimmHHH mime imm 


T or F questions are my favorite 


— 3232322222244: 


| keep track of your mom's birthday. 


BRRRRRRARARARRRRRRRRARAAARRRRRRR AA ATA raa 


| got the whole table in my hands. 


‚G—U 3 3ũjꝛõ2ñ 3333 


Numbers are cool, but | hate fractions. 


SOR * *3ã9 „„ „„ „„ 


| like long, wordy explanations. 


F*F*ruusEAYTATEEVFEFEEEITMATEFFMESEAMATETETFEEESETTIAT 


This is the place to store everything. 


"rrrm"nm"HmimmmHH nimimm mimmmmmmmsmmm 


The table wouldn't exist without me. 


‚—ͤ ũũ%5ẽ TEETER REET d 3%3%3%Và7% TEER EERE EET 


| know exactly when your dental appointment is next week. 


DO 


Accountants like me 


— 422ã2ã7ꝑ „ 6õ—7ðçkt- hh 


| can give you a peek at your table format 


‚—ͤ—kͤ— “ ᷑s 333 


Without us, you couldn't even create a table. 


‚( —[I—33ꝛ1¾ M 122233 


ö %%% „„ „„ „„ „„ „„ 


— Answers on page 51. 
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the INSERT statement 


Anatomy af a Statement 


Okay, I've got my new table ready. 
Now, how do I get the data from 
the sticky notes into the table? 


To add data to your table, you'll use 
the INSERT statement 


This pretty much does what it says in the name. Take a look at 
the statement below to see how each part works. The values in 


the second set of parentheses have to be in the same order as 
the column names. 


The command below isn't a real command, it’s à template of a 
statement to show you the format of an INSERT statement. 


This next part is à list of your 


r Column names, separated by 
» | I ) 
The keywords WES ix The name af tommas. You already know that 
beam the statement In Pw oF your table Greg's list will have Columns like More Column names 
4 ] tà ; N 
Nu "Y Contact,” t will be fest nage, last: name, and email follow, no Comma 


after e last one 
— — Z N B uini y 
INSERT INTO your table (column namel, column name2,..) 
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J ==: ('valuel', 'value2',..); 
Another keyword This 


, 


signals that the values This next part is a J l 7 a | yh The — , 
for the tolumns follow Liat of en The sinale quotes are lore values ollow, semicolon ending 
ak t à correct. Use them no Comma after the statement 

separate omms ume 1 

In Greg's 4 the whenever You're inserting the last one 

list will contain the text, even if its a single 

information [rom his character like M., or P 

sticky notes TN. —— the values need to be in the 

Same order as the Column names 
— — E" 
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data ənd tables 


WC M 
wus Dars WHAT 


Before you can write your INSERT statement, you need to match up 
your column names and values, 


Columns Values 


first_name 'Relationship, Friends' 


seeking 


gender "Technical Writer' 


birthday 


last name 


interests 


profession 'jill anderson8breakneckpizza.com 


'Kayaking, Reptiles' 
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who does what solutions 


* * * 
WHO DOES wHarT? 


Before you can write your INSERT statement, you need to match up 
your column names and values, 


Values 


Columns 


first name ‘Relationship, 


Anderson 
The DATE type requires a 
specific format. Check your 

seeking '1980-09-05' SQL. dots for specifies 


"Technical Writer' 


'Jillian' 


'Single' 


E. pat forget You need single 
— quotes on single character values 


interests ‘Palo Alto, CA‘ 


profession 'jill anderson8breakneckpizza.com' 


Reptiles' 


"Kayaking, 
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Create the INSERT statement 


Ww i A 

ou Can hit 
j H | are ^ the * ode retten be tore 
Your Cow <2 “NE Opening Parenthesis + 
T 4 i of parentheses ard ^ JT Ene to 
kirst set j make the code easier + 


| Lo 
divided by Commas 


read in your tonsole window 


mn names 


INSERT INTO . 


(last name, first name, email, gender, birthday, 
profession, location, status, interests, 
seeking) € 


Saree <a pe ing Columns parenthesis and 

ter VA te make the code easier to read 
('Anderson', 'Jillian', 'jill anderson 
breakneckpizza.com', 'F', '1980-09-05', 
Technical Writer', Palo Alto, CA', 'Single', 
'Kayaking, Reptiles', E Friends'); 


N The values for each Column Any value that goes into à VARCHAR 
are in the second set of CHAR, DATE, or BLOB column has 
Parentheses and are also single quotes around it 
separated by Comets ANN ee, 


Order matters! 


The values should 
be listed in exactly 


" the same order as 
Watch it! the column names. 


FRET E EERE E ERNE 3 0ͥ*è 3; 


TRY tHIS at Home 


This is one way to add a row to your table. Try typing it in yourself. Type it in a text editor first 
so if you make a mistake you won't have to retype the entire thing, Pay special attention to the 
single quotes and commas. Write the response you get here 


Exercise 


formatting data types : 


You just told me that CHAR, VARCHAR, DATE, 
and BLOB values have single quotes around them 
in the INSERT statement, So that means numeric 
values like DEC and INT don't use quotes? 


Exactly right. 


Here's an INSERT statement you might use if 
you had a table of doughnut purchases. Notice 
how, in the values, the numbers that match the 
dozens of donuts purchased and price columns 
have no qui Mes. 


| he dozens € dumn is an INT 
since you don 1 usually buy - 
Ky | he price 


wh 


| ^ Tur ^A 

t : ; Column is DEC 2 
» Part of oz i Wess 
/ ot à dozen ànd don 1 | 


ah " ' 
Ww means rt 


f a ^ j i 
need detimal Plates * Tour Gigits 


lona with + 


INSERT INTO\doughnut_purchases  / 
(donut type, dozens, topping, prin) 
VALUES 

('jelly', 3, 'sprinkles', 3.50); 


a 


wo detimal place: 


s i f 
— nsev ted inte P 


" The values 
the dozens and price 


auotes 
*elumns Qon t need quot 
Loiumn> 
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s Your SQL RDBMS will tell you when something is wrong with your statement, 


but will sometimes be a bit vague. Take a look at each INSERT statement below. 
First try to quess what's wrong with the statement, and then try typing it in to 
see what your RDBMS reports. 


INSERT INTO my contacts 


(last name, first name, email, gender, birthday, profession, location, status, 
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.com', 
'F', '1980-09-05', ‘Technical Writer', 'Single', ‘Kayaking, Reptiles’, Relationship, 
Friends’) ; 


What's wrong? 


III —ͤ—ͤ— ꝝ mʃ REESE EERE EERE REDE E EERE EERE EEE EE SEES EERE EERE EEEE 123744 „ TTET 


Your RDBMS says: 


DIDIT —ͤ— ERENT ERE ERR EEE ETE NTE T TEER EERE EEE EE EERE EEE TEE TREE EE „„ „„ „„ „„ EEE REST EEO E EEE EEE TIRE REESE SS 


INSERT INTO my contacts 


(last_name, first_name, gender, birthday, profession, location, status, interests, 
seeking) VALUES (Anderson', 'Jillian', 'jill anderson8breakneckpizza.com', 'F', 
'1980-09-05', 'Technical Writer' „ Palo Alto, CA', Single“, 'Kayaking, Reptiles', 
'Relationship, Friends') ; 


What's wrong? 


INSERT INTO my contacts 


(last name, first name, email, gender, birthday, profession, location, status, 
interests, seeking) VALUES ('Anderson', Jillian“, 'jill_anderson@breakneckpizza.com', 
'F', '1980-09-05', 'Technical Writer' 'Palo Alto, CA', 'Single', 'Kayaking, Reptiles', 
'Relationship, Friends'); 


What's wrong? 


— —[— A4 4ũdZ⸗n! ue „õ%h!k Hee EEE nh3nÿũꝛũ3ꝛnI„ndr:r:õÄ K PEP eee Mean „„ 


Your RDBMS says: 


—ͤ— — —ͤ—ũ b 442rn!4b :˙ ãaꝝ́ũ72'2.hũö n EEE ũ½ 6kũ4“ «kö ERE 


INSERT INTO my contacts 


(last name, first name, email, gender, birthday, profession, location, status, 
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill andersonG8breakneckpizza.com', 
'F', '1980-09-05', 'Technical Writer', 'Palo Alto, CA', "Single', 'Kayaking, Reptiles', 
'Relationship, Friends); 


f. ˙0uvß d aA IF this one. tauses, yows.RDBMS-to- "ant." 
t ing 3 sinal 

Yowr RDBMS n. . ceocecsnneveectrnsaseecegrrnnevsrereenes M madera i M "M 

OT Re OTE Crete I E cR e al. the. ater HACERSE UR ves 
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more sharpen solutions 


Solution Your SQL RDBMS will tell you when something is wrong with your statement, 
but will sometimes be a bit vague. Take a look at each INSERT statement below. 


First try to guess what's wrong with the statement, and then try typing it in to 
see what your RDBMS reports. 


INSERT INTO my contacts 


(last name, first name, email, gender, birthday, profession, location, status, 
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.com', 
'F', '1980-09-05', 'Technical Writer', 'Single', 'Kayaking, Reptiles', 'Relationship, 


Friends'); We've got à location Column in the Column list, but no 


V Notice that many different problems result in the Same error. 
INSERT INTO my contacts Watch out for typos; they can be tritky to track down 


(last name, first name, gender, birthday, profession, location, status, interests, 
seeking) VALUES (Anderson', 'Jillian', 'jill_anderson@breakneckpizza.com', F 
'1980-09-05', Technical Writer', Palo Alto, CA“, Single, ‘Kayaking, Reptiles’, 


Relationship, Friends'); This time we have a value for all the columns, but 


INSERT INTO my contacts 


(last_name, first_name, email, gender, birthday, profession, location, status, 
interests, seeking) VALUES ('Anderson', Jillian“, 'jill_anderson@breakneckpizza.com', 
'F', '1980-09-05', 'Technical Writer' 'Palo Alto, CA', 'Single', 'Kayaking, Reptiles', 


* 1 y * H 
r No comma in the values list between 


Your RDBMS says: ERROR 1136 (2ISOI): Column count doesn't matth value count at row | 


— — — — — eeeweeee Ae ö) eee S: —„- — — — — tte à᷑eꝛb —k— 2 2*2ö — ee eeerenee — 


INSERT INTO my contacts 


(last name, first name, email, gender, birthday, profession, location, status, 
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill andersoneébreakneckpizza.com', 
'F', '1980-09-05', 'Technical Writer', 'Palo Alto, CA', "Single', 'Kayaking, Reptiles', 
'Relationship, Friends); 


What's wrong? It's missing 3 single quote after the last value 


Preece eee ee hh rh mm —[—ñ ã 33339 33Z25˙U EEE EE EERE ETE TEETH ER ERE yy m 


ERROR 1064 (42000): You have an error in your SQL syntax; cheek 


Tear RDBMS MAE. Lr e t aE di AAA aiv iba ve cabdsho wssl apn bre deed cies E Lope Nt Reit tiseaunsnennaany 
the manual that Corresponds to your MySQL. server version for the right 


Brashtkenuasaatotkhbanasasensaadassacuseesushaeeeeeeakas ————— C OG—A—àÁAÁ——— ie eee er) 


n 
Aye Xo, use near... ah line K. .. .. . . TURNO A SS 


40 Chapter 1 


data anc tables 


Variations on an INSERT statement 


‘There are three variations of INSERT statements you should know about. 


o Changing the order of columns 


You can change the order of your column names, as long as the 
matching values for each column come in that same order! 
he order of the 
INSERT INTO my contacts Notice t 
my | 1 Pe ene names? Now look at 
(interests, first name, last name, gender, email, birthday, ij; values; theyre m that 
profession, location, status, seeking) same order. So long as the 


values matth the Column 
Jillian 5 names, the order you INSERT 
('Kayaking, Reptiles', ' ', 'Anderson', 'F', 2 ee kek b 


'jill anderson&breakneckpizza.com', '1980-09-05', Technical you, or Your SQL DBV 
Writer', Palo Alto, CA“, Single, ‘Relationship, Friends): 


o Omitting column names 


You can leave out the list of column names, but the values must be all 
there, and all in the same order that you added the columns in. 
(Double-check the order on page 37 if you're unsure.) 
We left the column names out 
INSERT INTO my_contacts altogether, but if you do that, you 


mutt include ALJ. the values and 


e in the EXACT ORDER that they 
('Anderson', 'Jillian', '3ill_anderson@breakneckpizza.com', ?'* " the table 


'F', '1980-09-05', 'Technical Writer', 'Palo Alto, CA', 
'Single', 'Kayaking, Reptiles', 'Relationship, Friends'); 


o Leaving some columns out 


You can insert a few columns and leave some out. OBRAN 
INSERT INTO my_contacts VO e 


(last name, first name, email) 


What do you think 
xis shows up in the 
('Anderson', 'Jillian', 'jill andersone rom in pecia 
breakneckpizza.com'); at you don 


assign a value to? 


This time, we're only inserting part of our data Since iy i 
SQL RDBMS won t Know whith parts, yov l| need to tell it by 
specifying the Column names and values that You are entering 
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inserting incomplete records 


Columns without values 


Let's insert a record into the my. contacts COLUMNS : VALUES: 


database from this incomplete sticky note: z 
' UE last name ? 


first name 'Pat' 


Missing last name and tpost@breakneckp: 
birthday, and we cant be 3 - ii e 
sure about gender, either 


^ gender ? 


birthday ? 


Also missin status, P à ; T3 à 
interests, and \ prorasszon Pos Worker 


seeking tot location 'Princeton, NJ' 
status 9 
interests j 
seeking ? 


Because the sticky is missing some data, Greg will We’ 
) s g * g ere using the the version of INSERT 
have to enter an incomplete record. But that’s okay, where we don't have 4 "he dat n 
9 o Provide a tor 


it lets us intlude just 


we know the values 


he'll be able to add in the missing information later, all columns betause 


the Columns where 


INSERT INTO my contacts 2 
(first name, email, profession, location) 
VALUES 


('Pat', 'patpost@breakneckpizza.com', 'Postal 
Worker', 'Princeton, NJ'); 


Fie Edd Window Hei» MoreDataPiease 


> INSERT INTO my contacts (first name, email, profession, 
location) VALUES ('Pat', patpostebreakneckpizza com, 


'Postal Worker', 'Princeton, NJ'); 


Query OK, 1 row affected (0.02 sec) 
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Peek at your table with the SELECT 
statement 


So you want to see what your table looks like? Well, DESC won't 
cut it anymore, because it only shows the structure of the table and 
not the information inside of it. Instead, you should use a simple 
SELECT statement so you can see what data is in your table, 


| Single | Kayaking, Reptiles | Relationship, 


We want to select all 


the data in our table and the asterisk says to 


select EVERYTHING Our table name 


s } 


A 
SELECT * FROM my contacts; 


CA 


| status | interests 


n. O S 


x 


| location 
| Prince 


ä 223 —ͤb— Kñ 35 333ũü/ũ * ꝛ * * 2 


Don't worry What the SELECT 
statement does for now. s 

Re We'll be looking at it in a lot more 

: detail in chapter 2. For now, just 

i sit back and marvel at the beauty of your table when 


3 
4 
— 
o 
3 
a 
A 
" 
S 
3 
s 
p 
x 
4 
d 
E 
é 
wi 
[4] 


profession 
| Postal Worker 


| 1980-09 


> vou use the statement. 


birthday 


‚G·ͤ—— 2)ꝛ 444 


value in each 


Now try it yourself. You'll have to stretch out your window to see all 
the results nicely laid out, 


d no value 
| gender | 


NULL 


Column we ha 


XS 
v O 


| jill anderson?Pbreakneckpizza.com | F 


contacts 


Now you know that NULL appears in any 
columns with no assigned value. What do 
you think NULL actually means? 


| Jillian 


rows in set (0.00 sec) 


————M d ÓÀ€— € 


| last name | firsat-name | email 


> SELECT * FROM my 


fée [ue Verdow tee Loos 
| Anderson 
Friends | 
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NULL in depth 
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SQL Exposed 
This week's interview: 
Confessions of a NULL 


Head First: Welcome, NULL. I have to admit I 
didn't expect to see you. I didn't think you actually 
existed, Word on the street is that you're nothing 
more than a zero, or nothing at all. 


NULL: I can't believe you'd listen to such lies. 
Yes, Em here, and Fm quite real! So you think Fm 
nothing, just dirt under your feet? 


Head First: Easy there, calm down. It's just that 
you show up whenever something has no value... 


NULL: Sure, better me than, say, a zero, or an 
empty string, 


Head First: What's an empty string? 


NULL: That would be if you used two single quotes 
with nothing inside of them as a value. It's still a text 
string, but of length zero. Like setting a value for 
first. name im the my, contacts table to". 


Head First: So you aren't just a fancy way of 
saying nothing? 


NULL: I told you, Pm not nothing! Pm something... 
I'm just a bit... undefined, is all. 


Head First: So you're saying that if T compared 
you to a zero, or to an empty string, you wouldn't 
equal that? 


NULL: No! I'd never equal zero. And actually, Pd 
never even equal another NULL. You can't compare 
one NULL to another. A value can be NULL, but it 
never equals NULL because NULL is an undefined 


value! Get it? 


Chapter 1 


Head First: Calm down and let me get this 
straight. You aren't equal to zero, vou aren't an 
empty string variable. And you aren't even equal to 
yourself? That makes no sense! 


NULL: I know it’s confusing. Just think of me 

this way: m undefined. Fm like the inside of an 
unopened box. Anything could be in there, se you 
can't compare one unopened box to another because 
you don't know what's going to be inside of each 
one. | might even be empty. You just don't know. 


Head First: I've been hearing rumors that 
sometimes you aren't wanted, That maybe there are 
times where you NULLs cause problems. 


NULL: IIl admit that Ie shown up where I wasn’t 
wanted before, Some columns should always have 
values, Like last names, for example. No point to 
having a NULL last name in a table. 


Head First: So you wouldn't go where you Ww ren! 
wanted? 


NULL: Right! Just tell me, man! When you're 
creating your table and setting up your columns, just 
let me know. 


Head First: You don't really look like an unopened 
box. 


NULL: I've had enough. I've got places to go, values 
to be. 


Controlling your inner NULL 


data ənd tables 


Phere are certain columns in your table that should always have values. Remember 
the incomplete sticky note for Pat, with no last name? She (or he) isn't going to be 
very easy to find when you have twenty more NULL last name entries in your table. 


You can easily set up your table to not accept NULL values for columns. 


CREATE TABLE my contacts 
( 


Just add the words NOT NALL 
right after the data type 


i you use these, You must 


I 
last name VARCHAR (30) NOT NULL, provide a vale for the 


ISERT 


first name VARCHAR (20) NOT NE 


CREATE TABLE my contacts 
( 


last name VARCHAR(30) NOT NULL, 


first name VARCHAR(20) NOT NULL, 
gender CHAR(1), 
birthday DATE, 
profession VARCHAR(50), 
location VARCHAR (50), 
interests VARCHAR(100), 
seeking VARCHAR (100) 
); 


you'll get an error 


Look at each of the columns in our 
my_contacts CREATE TABLE command. 
Which should be set to be NOT NULL? 
Think about columns that should never 
be NULL and circle them. 


We've given you two to start, now finish 
up the rest. Primarily consider columns 
that you'll use later to search with or 
columns that are unique. 
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yet another sharpen solution 
Look at each of the columns in our 


bol my_contacts CREATE TABLE command. 


CREATE TABLE my contacts Which should be set to be NOT NULL? 
ca Think about columns that should never 


be NULL and circle them. 


ast_name VARCHAR(30) NOT NULL, 
first_name VARCHAR(20) NOT NULL, 
email VARCHAR(50), 

gender CHAR(1), 
birthday DATE, 
profession VARCHAR(50), 
location VARCHAR (50), 
status VARCHAR (20), 
interests VARCHAR(100), 
seeking VARCHAR (100) 


We've given you two to start, now finish 
up the rest. Primarily consider columns 
that you'll use later to search with or 
columns that are unique, 


All of the columns should be NOT NULL 


You will use ALL your Columns to 
search with. [t's important to make 
sure your records are Complete and 
Your table has good data in it. 


but, if you have à Column that 
you know will need to be filled 
in later, you may want to allow 
NULL values in it 
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NOT NULL appears in PESC 


Here's how the my. contacts table would look if you 
set all the columns to have NOT NULL values. 


[^s Edit Window Help NoMoroN[/L Ls ³ A ⁰ 2 
CREATE TABLE my contacts 


( 
last name VARCHAR(30) NOT NULL, 
first name VARCHAR(20) NOT NULL, 
email VARCHAR(50) NOT NULL, 


Heve's wheve we gender CHAR(1) NOT NULL, 

create our table . 

with NOT NULL birthday DATE NOT NULL, 

in each Column profession VARCHAR(50) NOT NULL, 


location VARCHAR(50) NOT NULL, 
status VARCHAR(20) NOT NULL, 
interests VARCHAR(100) NOT NULL, 
seeking VARCHAR(100) NOT NULL 

); 

Query OK, 0 rows affected (0.01 sec) 


> DESC my contacts; 


fr last_name varchar (30) 


This is the table 
destribed Notice 
the word NO 
under NULL 


first_name varchar (20) 


email varchar (50) 
gender char (1) 
birthday date 
profession varchar(50) 
location varchar(50) 
status varchar (20) 
interests varchar (100) 
varchar (100) 


10 rows in set (0.02 sec) 
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DEFAULT keyword 


Fill in the blanks with DEFAULT 


If we have a column that we know is usually a specific value, we can 
assiem it a DEFAULT value. The value that follows the DEFAULT 
keyword is automatically inserted into the table each time a row ts 
added if no other value is specified. Ihe default value has to be 
of the same type of value as the column. 


CREATE TABLE doughnut list 
— We want to make sure that we 
( always have à value in this tolumn 
Not only Can we make it NOT 


doughnut name VARCHAR(10) NOT NULL, 72 55 we Can 27 it a 
v DEFAULT value of F| 


doughnut type VARCHAR(6) NOT NULL, T d 
doughnut cost DEC(3,2) NOT NULL DEFAULT 1.00 


); Fi b 


This will be the value inserted 
in the table for the doughnut 


Cost Column when no other value 
"5 designated 


doughnut_list 


[—aeoghnwt-name [dough pe — Ubi 
[Blooberry — | ^ fd | ^ 2o | DEFAULT value 
— — ia | 239 | fills the empty 


Rockstar — | / 2100 | i 
C corme | K nico | columns with a 
[ — Appebish | —— fea — /| / /14 | specified value. 


Here s how your table would look 

n you left the doughnut_tost 
values blank when You were mserted 
the records far the Cinnamondo, 
Rotkstar, and Caramellev doughnuts 


data and tables 


Tablecross 


Take some time to sit back and give your left brain 


something to do. It’s your standard crossword; all of 
the solution words are from this chapter. 


Across 

4A zs a container that holds tables and 
other SQL structures related to those tables. 

5 A s a piece of data stored by your table. 


6. Thé hok et data of up o 255 charactors in ong 
T.Youcantcompareone ^X io another. 

10. End every SQL statement with one of these. 

12. This is a single set of columns that describe attributes of a 
single thing. 


1. This is the structure inside your database 

that contains data, organized in columns 

and rows. 

2. Use this in your CREATE TABLE to specify a value for a 
column if no other value is assigned in an INSERT. 

3. Use this keyword to see the table you 


just created. 
5, This word can be used in front of both TABLE or DATABASE. 


Histor redde TABLE. 
This datatype thinks numbers should be whole, but he's rot 
id numbers. 
11. To add data to your table, you'll use the 
statement. 
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sql in review 


A 


A Your SQL Toolbox 
ze You've got Chapter 1 under your belt, 2 POINTS 


and you already know how to create 
databases and tables, as well as how m if you want to see the structure of 
to insert some of the most common data your table, use the DESC statement 
types into them while ensuring columns 
that need a value get a value. 


The DROP TABLE statement can 
be used to throw away your table 
Use it with care! 


To get your data inside your table, 
use one of the several varieties of 
INSERT statements 


À NULL valte is an undefined 
value. It does not equal zero or an 
empty value. A column with a NULL 
value IS NULL, but does not 
EQUAL NULL 


Columns that are not assigned 
values in your INSERT statements 
are set to NULL by default 


your COLUMN NAMES and 
en TM You should have 
bid og rese out by analyzing the 
kind of data you'll be 8985 i 
your table. 


m You can change a column to not 
accept a NULL value by using the 
keywords NOT NULL when you 
create your table 


m Using a DEFAULT value when you 
CREATE your table fills the column 
with that value if you insert a record 

with no value for that column. 


NULL and NOT NULL 


You'll also need to have an idea 
which Columns should not accept 
NULL values to help you sort and 
search your data. You'll need to 
set the columns to NOT NULL 
when you create your table. 
DEFAULT 

Lets you specify a default value 


for a column, used if you don't 
supply a value for the column when 


you insert à record. 


A bunch of SQL keywords and data types, in full costume, are 
playing the party game “Who am |?" They give you a clue and 
you try to guess who they are, based on what they say. Assume 
they always tell the truth about themselves. If they happen to say 
something that could be true for more than one guy, then write 
down all for whom that sentence applies. Fill in the blanks next to 


the sentence with the names of one or more attendees. 
Tonight's attendees: 


CREATE DATABASE, USE DATABASE, CREATE TABLE, 
DESC, DROP TABLE, CHAR, VARCHAR, BLOB, DATE, 
DATETIME, DEC, INT 


I've got your number 

| can dispose of your unwanted tables. 

T or F questions are my favorite 

| keep track of your mom's birthday. 

| got the whole table in my hands. 
Numbers are cool, but | hate fractions. 

| like long, wordy explanations. 

This is the place to store everything. 

The table wouldn't exist without me. 

| know exactly when your dental appointment is next week. 
Accountants like me 

| can give you a peek at your table format. 


Without us, you couldn't even create a table. 


data ənd tables 


Who am j> 


MretreFHHHnH * 3 53333333**ß; 


DROP TABLE 
ca MEN MEAS isst RERO 
Points 
CHARI) E..added. tha p 5 you 


— A J 2333333333360 
—[„! j 3335355%% % õ 77 
ꝗ— „0 
‚G—ͤ—ͤ—ͥ[— RESET EERE „44 
j 
"rerum" „„ 
Maren nemmeno rrr 333333333370 
M*rreeHH sh nre hiermit rh Rh 
— 2k. 
—ͤ— 43 „„„ũ„ñvRß 
‚ Bj „ „ „666666050 


TOPE RRR TEE EE „„ „„ 
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solution 


crossword 


RS DataAndTablescross Solution 
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2 the SELECT statement 


" Gifted data retrieval * 


SELECT * FROM gifts 
WHERE contents 7 "expensive"; 


Is it really better to give than retrieve? wnen it comes to 
databases, chances are you'll need to retrieve your data as often than 

you'll need to insert it. That's where this chapter comes in: you'll meet the 
powerful SELECT statement and learn how to gain access to that important 
information you've been putting in your tables. You'll even learn how to 

use WHERE, AND, and OR to selectively get to your data and even avoid 
displaying the data that you don t need. 


this is a new chapter 
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SELECT a date 


Pate or no date? 


Greg's finished adding all the sticky notes into his my. contacts 
table, Now he's ready to relax. He’s got two tickets to a concert, 


and he wants to ask one of his contacts, a girl from San Francisco, 
out on a date. 


He needs to find her email address, so he uses the SELECT 
statement from Chapter | to view his table. 


Anne From Saw Fran 


y 


Her details are in Greg's 
table... somewhere 


SELECT * from my contacts; 


BE Greg 
Your job is to play Greg. Search through the first 
part of the my contacts table on the next page 
looking for Anne from San Fran. 
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The wy. tontatts table has quite 


3 few columns These are jst the 


first few 


File Edit Window Help AnneWho 


Anderson Jillian 
Joffe Kevin 
Newsome Amanda 
Garcia Ed 
Roundtree Jo-Ann 
Briggs Chris 
Harte Lloyd 
Toth Anne 
Wiley Andrew 
Palumbo Tom 
Ryan Alanna 
McKinney Clay 
Meeker Ann 
Powers Brian 
Manson Anne 
Mandel Debra 
Tedesco Janis 
Talwar Vikram 
Szwed Joe 
Sheridan Diana 
Snow Edward 
Otto Glenn 
Hardy Anne 
Deal 

Jagel 

Mel fi 

Oliver 

Parker 

Ricci Peter 
Reno Grace 
Moss Zelda 
Day Clifford 
Bolger Joyce 


Blunt 
Bolling 
Gares 
Jacobs 


Anne 


Lindy 
Fred 


ji11_anderson@breakneckpizza.com 
joffe?&simuduck.com 
aman2luv@ébreakneckpizza.com 
ed998bOtt0msup.com 
jojoround8breakneckpizza.com 
cbriggs&8boards-r-us.com 
hovercraft8breakneckpizza.com 
Anne Toth&leapinlimos.com 
andrewwiley8objectville.net 
palofmine&mightygumball.net 
angrypirate8breakneckpizza.com 
clay8starbuzzcoffee.com 

ann meeker&échocoholic-inc.com 
pe honey- doit. com 
amB68objectville.net 
debmonster@breakneckpizza.com 
janistedescofstarbuzzcoffee. com 
vikt€starbuzzcoffee.com 

szwed joefobjectville.net 
sheridi@mightygumball .net 
snowman@tikibeanlounge.com 
glenn00988objectville.net 
annehg8bOttOmsup.com 
nobigdeal8starbuzzcoffee.com 
dreamgirl8breakneckpizza.com 
drmelfi&bOttOmsup.com 

lee oliver&weatherorama.com 
annep8starbuzzcoffee.com 
ricciman&8tikibeanlounge.com 
grace2380bjectville.net 
zelda@weatherorama.com 
cliffnight@breakneckpizza.com 
Joyce chocoholic- ing. com 
anneblunt@breakneckpizza.com 
lindy8tikibeanlounge.com 
fgares@objectville.net 


anne99@objectville.net 


n KX Mc e le a K a 


LECT statement 


Palo Alto, 
San Jose, 

San Fran, 

San Mateo, CA 
San Fran, CA 
Austin, TX 
San Jose, 

San Fran, 
NYC, NY 
Princeton, 
San Fran, 
NYC, NY 

San Fran, 
Napa, CA 
Seattle, WA 
Natchez, MS 
Las Vegas, NV 
Palo Alto, CA 
NYC, NY 
Phoenix, AZ 
Fargo, ND 
Boulder, CO 
San Fran, CA 
Boston, MA 
San Fran, CA 
Dallas, TX 
St. Louis, MO 
San Fran, CA 
Reno, NV 

Palo Alto, CA 
Sunnyvale, CA 
Chester, NJ 
Austin, TX 
San Fran, CA 
San Diego, CA 
San Jose, CA 
San Jose, CA 


This isn't the end of the table! 


Gres, had à LOT of stitky notes 
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finding the right anne 


BE Greg Solutions 

Your job was to play Greg, 

peo ph ie 
eontaets 


4 


part of the my. 
table looking for Anne 
from San Fran. 


You had to find al] the 
San Fran Annes, and 
write down their first 
and Jast names, and 
their emai] addresses. 


H 


Making contact 


That took far too much time and was 
extremely tedious. lere is also the very 
real possibility that Greg might miss some of 
the matching Annes, including the one he’s 
looking for. 


Now that Greg’s got all their email addresses, 
he emails the Annes and discovers... 


To: Blunt, Anne <anneblunt@breakneckpizza.com> 


From: Greg <greg@gregslist.com> 
Subject: Did we meet at Starbuzz? 


I've been looking for a cowpoke like you! Pick me 
up at five, and we'll rustle up some grub. 


BRAIN 
v Oe 
Can you think of a way we could write a 


SQL query to display only those records 
that have a first name of "Anne"? 
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Chapter 2 


To: Toth, Anne <Anne_Toth@leapinlimos.com> 


From: Greg <greg@gregslist.com> 
Subject: Did we meet at Starbuzz? 


I'm involved with a 


a line, 


Toth, Anne Anne_Toth@leapinlimes.com 


Hardy, Anne: arnehSbOtt O con 


Parker, Anne annep@starbuzztoflee com 


Blunt, Anne anneblunt@breakneckpizza tom 


) 


Here ave all the Annes and 
thew email addresses 


Greg's looking for Anne with an e 


If You found any Ann entries 
should ignore those Ww 


| guy called Tim 

e met at a frat party. 
To: Hardy, Anne <anneh@b0tt0msup.com> 
From: Greg <greg@gregslist.com> 
Subject: Did we meet at Starbuzz? 


wonderfu 


I'm not the Anne you're looking for, but I'm sure 
she's a sweet girl. If things don't work c 


To: Parker, Anne <annep@starbuzzcoffee.com> 
From: Greg <greg@gregslist.com> 
Subject: Did we meet at Starbuzz? 


Of course | remember you! | just wish you had 
contacted me sooner. I've made plans wilh my 
ex-boyfnend who wants to get back together. 


the SELECT statement 


A better SELECT 


Here’s a SELECT statement that would have helped Greg find Anne a whole 
lot sooner than painstakingly reading through the entire huge table looking for 
Annes. In the statement, we use a WHERE clause that gives the RDBMS 
something specific to search for. li narrows down the results for us and 
only returns the rows that match the condition. 


The equal sign in the WHERE clause is used to test whether each value in 
the column first name equals, or matches, the text ' Anne '. If it does, 
everything in the row is returned. If not, the row is not returned. 


This is the name of the table 


"4 
SELECT * FROM my contacts Add the semitolcn and hit 


Return to put it all t ether 
nd ask “IF the value of the 


RE first_name = 'Anne'; a? Fok vane column is Anne, 


ee RS 


= is SAL : 
WHERE tells yov Put this with your WHERE, $ QL speak The value for your first name 


for u 
oftware that o^ — amd it says you want to lee column. Don't forget to use 
want to look at at just the values in the single quotes for text strings 


something spett ve column called first _name 


The console below shows you the rows that have been returned by this 
query, where the first name equals Anne, 


Fes Edit Window Help NoDate 


> SELECT * FROM my contacts 


Anne Toth@leapinlimos.com| F San Fran, 


amB68objectville.net | Seattle, 

anneh@b0ttOmsup.com | ^ San Fran, 
annepüstarbuzzcoffee.com| F Sar Fran, 
anneblunt@breakneckpizza .com | San Fran, 
anne9980bjectville.net Sar Jose, 


rows in set (3.67 


These are the results from our 


SELECT stateme nt 
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you're a 


Wait a second, you're not going to sneak 
that * past me. What exactly does it do? 


What the * is that? 


‘That star is telling the RDBMS to give you back the 
values from all of the columms in vour table. 


When you see SELEC F 
, n you see SELECT Y, think of 


t like asking Your SQL 


^ 

€ " ^ 1 
SELECT iottware to 
SELECT 


ALL THE COLUMN 


— 


there jare no s 
Dumb Questions 


Q: Is this star the same thing as an 
asterisk? 


Q: What if | don't want to select all 
the columns? Can | use something else 
instead of the star? 


A: Yes, it's the same character on your 
A: Indeed you can. The star selects keyboard, located above the 8 key. Hit 
everything, but in a few pages you'll learn 
how to just select some of the columns, 


making your results easier to interpret 


This ts the same for Mac and PC users 


But, although it's exactly the same character 
as asterisk, in SQL lingo. it's always referred 
to as star. This is a good thing, as saying 
"SELECT asterisk from is 
not as easy as saying “SELECT stal 
from .." 
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SHIFT at the same time as the 8 to type one. 


SELECT * FROM my contacts 
WHERE fir t name = Anne 


Q: Are there other cheracters that 
have special meanings like the star does? 


A: SQL does have other special, or 
reserved, characters. You'| see more of 
these later in the book. But the star is the 
only one you need to know about for right 
now. It's the only one usedin the SELECT 
part of an SQL statement 


the SELECT statement 


The Head First Lounge is adding mixed fruit drinks to its menu. Using what you learned in 
Chapter 1, create the table on this page and insert the data shown 


This table is part of a database called drinks. It contains the table easy. drinks with the recipes 
for a number of beverages that have only two ingredients. 


easy drinks 


Blackthorn tonic water 


| eem p ee 


stir with ice, strain into cocktail glass with 
lemon twist 


stir with ice, strain into cocktail glass with 
lemon twis! 


Ed — 
Oh My Gosh peach nectar [ * | pineapple juice |e | stir with ice, strain into shot glass 
Kiss onthe lips | cherry vice | 2 | apricot nectar | — 7 | serve over ice with straw | 


pineapple juice 


peach nectar orange juice pour hot orange juice in mug and add 
peach nectar 


— 
— — CNN 
oe | a 


lemonade 


RS 


4 
amount ] and amount? 


are in ounces 


Answer on page 117. 


‚—ͤ—ͤ— 22ꝛ „„ „„ „„ „ „„ „ „„ AT E EEE OEE EEE EE TEE EEE ED 


Before you start, do some planning. 


Choose your data types carefully, and don't 
forget about NULL. Then check your code 
on page 117. 


—ᷣ m. ͤhůnmVũk0—᷑᷑—UU 3 Aaa AA hn nns 
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querying for drinks 


a “ai aas 


Don't worry about any character: 


NAME THAT DRINK 


m the queries you haven't seen yet Use the easy drinks table you just created and try 
Just type them in as you see ther out these queries on your machine, Write down which 
for now, then see if they run drinks are returned as the result of each query. 


SELECT * FROM easy drinks WHERE main = 'Sprite'; 


Which drink(s)? 


Ree j „ 4 EERE 4 ˖ ˖ „ EERE TREE EE EE 


SELECT * FROM easy drinks WHERE main — soda; 


pour I PETERET ELIT LETT pecan er oan I S ED CIO m 


SELECT * FROM easy drinks WHERE amount2 = 6; 


Which drink(s)? 
z ß a a S 


SELECT * FROM easy drinks WHERE second = "orange juice"; 


Which drink(s)? 


‚ä—ßꝗ—ù— eet eee meme s rtm f*rrmmmmH rmm 


SELECT * FROM easy drinks WHERE amountl « 1.5; 


Which drink(s)? 


AAA 


SELECT * FROM easy drinks WHERE amount2 « '1'; 


Which drink(s)? 


·G— — 4 „ 33 


SELECT * FROM easy drinks WHERE main » 'soda'; 


Which drink(s)? 


—[—ù ůz·õmh⸗ *** 


SELECT * FROM easy drinks WHERE amount i- 1.57; 


Which drink(s)? 
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the Statement 


Wait a second... “Try out these queries," you 
said. You implied that they would all work. And I 
trusted you! But one of them doesn't work. And 
some of them don't look like they should work. 


Yes, you're exactly right. 


One of these queries won't work. The 
rest of them work, but the results ol 
some aren't what vou might expect. 


For bonus points, write down here which query doesn't work... 


RBRRRARARAWATRARERRARARARARAARARARRRRARRARARAVRRRARARARARARRARRRARRRRARATRRRRRRARARRRARARARARRARRARARAAARARRARARRARARARWRRARRARARARARATA EERE EE EEEESEES EE ESRD 
— RTT EER RRR T ETT E EEE knkõõ««„öli õò ꝛ«n „ß! %j%j%jj%ł„ł44„„„„„ł „„ 


querying for drinks solution 
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NAME THAT DRINK 


You tried out these queries on youreasy drinks table and 
wrote down which drinks are returned as the result of each query. 


SELECT * FROM easy drinks WHERE main = 'Sprite'; 


Which drink(s)? . Lime Fi . . ... .... Notite the single quotes 


SELECT * FROM easy drinks WHERE main = soda; 
Hmm. Looks like this is the 


Which drink(s)? rf ie wevp bat wli b vm 
— ~~ This one works. [t's a DEC 
SELECT * FROM easy drinks WHERE amount2 = 6; variable, so you don t use 
quotes at all 
Which drink(s)? .. tet Gold. Indian. Serre. . 


SELECT * FROM easy drinks WHERE second = "orange juice"; 


Which drink(s)? No results 


‚— — —— 2 3—èT memi mmm mtm 


SELECT * FROM easy drinks WHERE amount: < 1. 


Which drink(s)? Blue Moon, Lime Fizz, Lone Tree 


—ͤ— kk „„ 


SELECT * FROM easy drinks WHERE main > 'soda';,— f d 
= Another correttly torme 


Which drink(s)? Blackthorn, Lime Fizz WHERE clause 


Chapter 2 


the SELECT statement 


For bonus points, write down here which query doesn't work... 


This is the WHERE Clause that 

; d Lat 

won t work. Vou need quotes 

around that VARCHAR B 
= soda; 


NC cnn main = 


... and which ones worked that you didn't expect to? 


me WHERE second - "orange m ic 
m s This query works and * Cause an error, but J 


returns no results SQ) 
sults. SOL expects \ 
í c you to use single 


35 You did when yo» inserted the value 


——— amount2 < 1 
But this one Works, even though 


it shouldn't because DEC 
variables don't need auotes 
s 


quotes, 


EC — — And so dees this one! 
WHERE amountl = '1.5'; 


These last two queries will work because most SQL RDBMSes give you 
a little latitude. They will ignore the quotes and treat your DEC and INT 


values as numbers, even though the quotes indicate they are text values. 
The queries are NOT CORRECT, but your RDBMS is forgiving. 
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data type 


How to query your data types 


lo write valid WHERE clauses, you need to make sure each of 
the data types you include is formatted properly. Here are the 
conventions for each of the major data types: 


NTEGER 


Allway 


The VARCHAR, 
CHAR, BLOB, DATE, 
and TIME data types 


need single quotes. 


The numeric types, 
DEC and INT, do not. 
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the SELECT statement 


More punctuation problems 


Greg picked up a few more contacts the other night. 
He's trving to add one to his table: 


INSERT INTO my contacts 
VALUES 


('Funyon','Steve','steveQonionflavoredrings.com', 
'M','1970-04-01','Punk','Grover's Mill, NJ', 
'Single','smashing the state','compatriots, 
guitar players'); 


But his program doesn't seem to be responding. He types a few semicolons, 
trying to get the query to end. No luck. 


> INSERT INTO my contacts VALUES ('Funyon', Steve, ‘steve 
onionflavoredrings.com', 'M','1970-04-01', 'Punk', 'Grover's 
Mill, NJ', 'Single', 'smashing the state', 'compatriots, 
quitar players'); 


e 


> 


E very 1 


Ame he hits R 
he Stes this M -" \eturn, cy 
Prompt: OBRAN 
vod 


What do you think is going on here? 


when good single quotes 


Hmm, look at that single quote that keeps appearing 
before the prompt. I bet there's something wrong with the 
quotes in our INSERT statement.. 


Unmatched single quotes 


Exactly! When Greg tried to add the record, the SOL program was 
expecting an even number of single quotes, one before and one after each 
VARCHAR, CHAR, and DATE value. The town name, Grover's Mill, 
confused matters because it added an extra apostrophe. The SOL RDBMS 
is still waiting for one more closing single quote. 


You can get back control of your console. 


End the statement by typing a single quote and a : 
semicolon. This gives the RDBMS the extra single 
quote it's expecting, 


You'll get an error AEF i ; 
after d dh — i You'll get an error when you type in the other quote and semicolon, 
- o Go this, 2 y x MOFT 2 
bot , à f: ? and you'll have to enter vour INSERT again [rom scratch. : 
vt at least you'll be : : : : 


able te try again •——õ— d 8kkk.3..„2„j̃ —APUPõßſſkhyCK◻ i' — 1 2ã jd 


File Edit Window Help TakeTwo 


> INSERT INTO my contacts VALUES ('Funyon', Steve, stevee 
onionflavoredrings.com', 'M','1970-04-01', 'Punk', 'Grover's 
Mill, NJ', 'Single', 'smashing the state', 'compatriots, 
guitar players'); 


'> 
Typing à single quote T 
and semitolon ends 
the broken INSERT > 
statement "re 
15 r - 
This error gives You a 
pretty clear idea of ERROR 1064 (42000): You have an error in your SQL syntax; 


what's wrona, [4 i check the manual that corresponds to your SQL server version 
bor the right syntax to use near 's Mill, NJ', 'Single', 

Part ot Your query, ' smashing the state, ‘compatriots, guitar players) 

beginning with the 


' at line 1 
€ xtra single quote 


y > 
Even though the record isn t inser ted, 


that last > shows that at least the 
SÊL program is responsive again 
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Single quotes are special characters 


When you're trying to insert à VARCHAR, CHAR, or BLOB containing 
an apostrophe, you must indicate to your RDBMS that it isn't meant to 
end the text, but ts part of the text and needs to be included in the row. 
One way to do this is to add a backslash in front of the single quote. 


INSERT INTO my contacts 


(location) 


VALUES 


(*Grover\'s Mill'); 


The single quote is 3 


reserved” SOL character 
it has a specific 


That means 
funttion m the language 


It's used to tell your SaL 
software where à text 


string begins and ends 


Q: Isn't this the same thing as an 
apostrophe? 


A: It's exactly the same thing as an 
apostrophe. SQL assigns it a very specific 
meaning, however. It's used to tell the SQL 
software that the data in between two of 
them is text data. 


Q: What data types need them? 


A: The text data types. Text data simply 
means that the data isa VARCHAR, 
CHAR, BLOB, or TIMEDATE column 
Anything that isn't a number. 


therejare no — 
Dumb Questions 


Q: Do DEC and INT columns need 
them? 


* No. Numeric columns have no spaces, 
50 it's easy to tell when the number ends 
and the next word in the statement begins. 


Q: So, it's only used for text columns? 


A: Yes. Only trouble is, text columns have 
Spaces. This causes problems when your 
data contains apostrophes. SQL doesn't 
know how to tell the difference between an 
apostrophe within the column, and one that 
teils it when the column begins or ends, 


When I'm alone, I 
need a backslash. 


the SELECT statement 


Q: Couldn't we make it easy to tell 
them apart by using a double quote 
instead of a single quote? 


A: No. Don't use double quotes in case 
you use SQL statements with a programming 
language (like PHP) later. You use " in the 
programming language to say “this is where 
the SQL statement is"; that way, single 
quotes are recognized as being part of that 
statement and not part of the programming 
language. 
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"escaping" single quote: 


INSERT data with single quotes in it 


You need to tell your SOL software that your quote isn't there 
to begin or end a text string, but that it’s part of the text string, 


Handle quotes with a backslash 

You can do this (and fix your INSERT statement at the same 
time} by adding a backslash character m Iront of the single 
quote in your text string: 


Telling SQI ü Gig 
INSERT INTO my contacts iat et that a single quote is part 
= 2 text string by putting a backslash 

VALUES front of it is called “escaping” i 


/ 
('Funyon', 'Steve', 'steve@onionflavoredrings ,—~ 
com, 'M', '1970-04-01', 'Punk','Grover\'s Mill, 
NJ','Single','smashing the state','compatriots, 
guitar players'); 


Handle quotes with an extra single quote 


Another way to “escape” the quote is to put an extra single 
quote in front of it. 


3oe a smale 
INSERT INTO my contacts Or E im ein = Ws 
" Quo e with an ern) simal 
— quote in fy ont o* It 


('Funyon', 'Steve', 'steve@onionflavoredrings 
com', 'M', '1970-04-01', 'Punk','Grover''s Mill, 
NJ','Single','smashing the state','compatriots, 
guitar players'); 


END 


7 


XPOWER 


What other characters might cause similar problems? 


68 


the SELECT statement 


If you have data in your table with quotes, you might actually have to search for it with a 
WHERE clause at some point. To SELECT data containing single quotes in your WHERE 
clause, you need to escape your single quote, just like you did when you inserted it. 


Rewrite the code below using the different methods of escaping the single quote. 


SELECT * FROM my contacts 
WHERE 


location = 'Grover's Mill, NJ'; 


— —æ—ä— nn %d»rnäͤ4õob Titre 4h“htõõ eꝛõ k rrr rt m 


——ũ tl4.zAmIIMꝛnn 444444 4444444444rl4k44444õr᷑õl ck „„ 


—-[! s õõhṍZ4ͤ „t ) 65303575%%é'en 


‚—ᷣ sð ˖•ꝛũuiAꝶA:k: k ũn jk 3ů—5ð’B 


Which method do you prefer? 


exercise solution 


If you have data in your table with quotes, you might actually have to search for it with a 
WHERE clause at some point. To SELECT data containing single quotes in your WHERE 
clause, you need to escape your single quote, just like you did when you inserted it. 


Rewrite the code below using the different methods of escaping the single quote. 


SELECT * FROM my contacts 
WHERE 


location = 'Grover's Mill, NJ'; 


e cr 
Af "n 
SELECT * FROM wy _tontacts 
ne e 6! —́E:!! SEE RO d 


— —4h⁰ʃmnsm̃«ũkf«%özä x łũöũöi AAA ERRAT AA ERRERRMA AAA ERRRRA Aat ees os) 


y <— Method |, the backslash 
location = N S Mill, NJ'; 


RBARAAARRRRRRRAHATARRRHARTAAMRERRRRRRERATATARERRRRRRRAYARERRRR AAA AERE ARRIERE RA 


—̃ ꝑnnkL9I⁰g?³ßhn4k4hũ4õͥ4ñ42: „„ „„ 


perenne A 
" — Method 2, the extra single quote 


location E "Grover S Mill, NJ; 


OnEIIOnUAA——————W—A—WA——A—A—A——————————ALAwWAWn ———————————————————————- 2 
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the SELECT statement 


SELECT specific data 


Now you've mastered how to SELECT all the data types with quotes, 
and how to SELECT data where the data contains quotes, 


Wait. Every time I do a SELECT * my 
data is a big mess because it wraps. Can I 
hide all those extra columns when maybe 
all I want is someone's email address. 


You need to know how to only SELECT the 
columns you wish to see. 

What we need here 1s more precision. Let's try narrowing 
our results some. Narrowing our results means getting 


fewer columns in our output, We select only the columns 
we warnt to sec, 


Exercise Before you try this SELECT query, sketch how you think the table of results will look 
: (If you need to look at the easy. drinks table, you can find it on page 59.) 


We ve replaced the & with 


d these column names AT 


SELECT drink name, main, second 
FROM easy drinks 
WHERE main — 'soda'; 


SELECTing columns 


TRY this at Home 


Before you try this SELECT query, sketch how you think the table of results will look. 


— — — 
[te Moon | sodo | blueberry ie | 
— — »ä⏑⸗ 


The old way á 
: A f eve we get all the columns, and our results are 
SELECT * FROM easy drinks : too wide for our terminal window They wrap 


to the next line and the display iS à mess 


c 


iFile Edi Window Help MessyDisplay 


> SELECT * FROM easy drinks; 


| Kiss on the Lips cherry juice 1 apricot nectar A serve over ice 
with straw 

| Hot Gold | peach nectar 3. orange juice ^ pour hot orange 
juice in mug and add peach nectar 

| Lone Tree | soda AL. cherry juice J. stir with ice, 
strain into cocktail glass 

| Greyhound | soda ° grapefruit juice . serve over ice, 
stir well 

| Indian Summer | apple juice d hot tea . add juice to mug 
and top off with hot tea 

| Bull Frog | iced tea 8 Lemonade : serve over ice 
with lime slice 

| Soda and It | soda 2.0 grape juice , shake in 
cocktail glass, no ice 

| Blackthorn | tonic water | 1.5 pineapple juice . stir with 
strain into cocktail glass with lemon twist 

| Blue Moon | soda I 5 blueberry juice ^ $- stir with 
strain into cocktail glass with lemon twist 

| Oh My Gosh | peach nectar | 1.0 pineapple juice : stir with 
strain into shot glass 

| Lime Fizz | Sprite i lime juice "x J- stir with 
strain into cocktail glass 


11 rows in set (0.00 sec) 


the SELECT statement 


SELECT specific columns to limit results 


By specifying which columns we want returned by our query, we can choose 
only the column values we need. Just as you use a WHERE clause to limit 

the number of rows, you can use column selection to limit the number of 
columns. It’s about letting SOL do the heavy lifting for you. 


— — ä b— P8 
SELECT drink name, main, second TN - 
ii narrow our results 
FROM easy drinks; but we can na esults by 


* i 
selecting only the columns we want 
te see show up in the results 


File Edit Window Heip JustEnough 


> SELECT drink name, FROM easy drinks; 


Kiss on the Lips 
Hot Gold 

Lone Tree 
Greyhound 

Indian Summer 


cherry juice apricot nectar 
peach nectar orange juice 
soda cherry juice 
soda grapefruit juice 
apple juice hot tea 


Soda and It 
Blackthorn 
Blue Moon 
Oh My Gosh 
Lime Fizz 


soda grape juice 

tonic water pineapple juice 

soda blueberry juice 

peach nectar pineapple juice 
lime juice 


| 
| 
| 
| 
| 
Bull Frog | iced tea lemonade 
| 
| 
| 
| 
| 


11 rows in set (0.00 


SELECT specific columns for faster results 


‘This is à good programming practice to follow, but it has other benefits. 
As your tables get larger, it speeds up retrieval of your results, You'll also 
sce more speed when you eventually use SOL with another programming 
language, such as PHP. 
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Many ways to get a Kiss on the Lips 


Remember our easy. drinks table? This SELECT statement will result in 
a Kiss on the Lips: 


SELECT drink name FROM easy drinks 
WHERE 


main — 'cherry juice'; 


Finish the other four SELECT statements on the next page to get a Kiss also. 


easy drinks 


pineapple juice stir with ice, strain into cocktail glass with 


lemon twist 


stir with ice, strain into cocktail glass with 
lemon twist 
stir with ice, strain into shot glass 


stir with ice, strain into cocktail glass 


| Me blueberry juice 


peach nectar pineapple juice 


pour hot orange juice in mug and add 


— 
— 
— 

knar | [| X | gebe 


peach nectar 


the SELECT statement 


SELECT 


OER ERE EE EERE EERE ETE TERETE EEE EERE ET TTT EE EERE REET TTT EE EH EEE TE EEE EERO eT EEE TERE O ETT EEE RHEE EET EEE EERE Ee 


WHERE 


—l! õ!ũãũò .- — —ü—Säũ—õ —U e —hꝶ hk SPP . ttt tte —ͤU— — 


SELECT 


G ͤ—ͤ—ͤ—ͤũᷓ«4„ ẽ ̃ mu m᷑kꝗu R 2tñ:ů3ÿ)352?o „„ „„ EERE EET EEE EERE „„ 


WHERE 


— dBVVVUẽO B4et»r¾w0ũꝛnõ „ö ATA TAE RE EEE 


SELECT 


—[— —L[—„— jn AREE G— 14z33* 33 


WHERE 


‚— „„ „„ „„ 


SELECT 


—ͤ—k Uͤ VUE 


WHERE 


RRRRRRARARRERRERARARAAAAARRRRRRAARARARERRARAAAAARERRERRRARARARARARRRRARRARAARWRRRRRRRARRAWARWERRRRRRRARARARRRRE „„ „„ 


Now write three SELECT statements that will give you a Bull Frog. 


tt SORT Rete TET ETE EERE RRR %% %½%4%%jᷣ %ñ; „„ 


sharpen solutions 
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your pen 


Solution Finish the other four SELECT statements to get a Kiss also. 
SELECT drink name FROM easy drinks 
WHERE setond = ‘apricot nectar’; 
SELECT drink name FROM easy dvinks 
WHERE amount L = 7; 
SELECT drink name FROM easy drinks 
WHERE directions = ‘serve over ite with straw’; 
iy is one You'll seldom ute, but 
it does Give you the ve H 
sult, 
SELECT .,...,,,.frink_name FROM easy drinks want. You might vse. something 
' ' this 
WHERE drink nàme = Viss on the Lips; when you want te make 


Now write three SELECT statements that will give you a Bull Frog, 


Chapter 2 


SELECT drink name FROM easy_drinks 


WHERE directions = ‘serve over ice with lime slice’; 


T ATE your. drink. reme tolaman 


doesn't have a typo 


— — DRA renee esate een nena 4lwnin “K4a“ũ%ũ.t k asset eee naastsssteeeaeaaasesetenassese 


—[— “ren «ü ůõòüd nn „„„„„„„„„j%jj „„ 


D gm mmm Ü EEE w 


—y[ͤꝓũ49 h 4nhß23kß % ñ%X⸗ãrꝛ „%% „„ „„ „„ „„ „„ 


2 POINTS 


m Use single quotes in your WHERE 
clause when when selecting from 
text fields. 


Dont use single quotes when 
selecting from numeric fields. 


m Use the in your SELECT when you 
want to select all of the columns. 


the SELECT statement 


If you've entered your query and your 
RDBMS doesn't finish processing it, 
check for a missing single quote. 


wm When you can, select specific 
columns in your table, rather than 
using SELECT *. 


the 
Dumb t Questions 


Q: What if | need all the columns from my table returned by a 
query? Should | actually be naming them in the SELECT rather 
than using the *? 


A: If you need them all, then by all means use the It's only when 
you don't need them all that you should try not to use it. 


Q: I tried to copy and paste a query from the Internet, and I 
kept getting errors when | tried to use it. Am | doing something 
wrong? 


A: Queries pasted from web browsers sometimes contain invisible 
characters that look like spaces but mean something different to SQL 
Pasting them into a text editor is one way to see and remove these 
“gremlin” characters. Your best bet is to paste it into a text editor first 
and take a close look at it. 


Q: So | should paste it into something like Microsoft Word? 


A: No, Word isn't a good choice, since it does nothing to show you 
the invisible formatting that might be in the text. Try Notepad (PC) or 
TextEdit in plain-text mode (Mac) 


Q: About escaping the apostrophe, is there any reason to use 
one method over the other? 


+ Not really. We tend to use the backslash method only because 
we find that i's easier to spot where that extra apostrophe is when 
things go wrong in a query. For example, this is easier to process 
visually: 


‘Isn\‘t that your sister\'s pencil“ 


Than this: 
'Isn''t that your sister''s pencil?’ 
Other than that, there's really no reason to favor one method over 


the other. Both methods allow you to enter apostrophes into your text 
columns 
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mmmnm, doughnuts 


Doughnut ask what your table can do for yov... 


To find the best glazed doughnut in the table, you need to do at least two 
SELECT statements. The first one will select rows with the correct doughnut 
type. The second will select rows with doughnuts with a rating of 10, 


I want to find the best glazed 
doughnut without having to hunt 
through all those results, 


Starbuzz Coffee 4/23 | cinnamon glazed | é —- 
Duncan's Donuts 8/25 | _ plain glazed | 5 | ^ ere | 


doughnut ratings 


Duncan's Donuts 4/26 
Starbuzz Coffee | 10:35 pm | 4/24 


jelly 


Starbuzz Coffee 


m 


|magine that this table 
Contains 10,000 records 


One way is to search for the doughnut type: 


You need to SELECT rating to search 
through the highest stores, and lotation 
"d because that gives You the name of the 
winner 
SELECT location, rating FROM doughnut ratings 
WHERE 
type = 'plain glazed'; 


All of the results will be the 
correct type of doughnut 


| demon — | 
— Donuts | 5 | 


— king 8 
| Starbuzz Coffee — | 10 | 


Fest query vesults, but 


Wma gine hundreds more 


— 


78 Chapter 2 


the SELECT statement 
Ask what you can do for your doughnut 


o Or vou need to search for that high rating: 


SELECT location, type FROM doughnut ratings 


WHERE 
i You need to look through all the 
rating = 10; types, and then location will give 


ae yo the name of your winner 
N 1 
All ot the results will 


be the highest rated 


Starbuzz Coffee 
Starbuzz Coffee 


Setond query results, again, 


( 
S picture hundreds ot these 


This doesn't really help. I could stop 
with either query and dig through the results, 
but that table has thousands of records... I'm 
hungry, and I want that doughnut now! 


VO 


In plain English, what is the question you're trying 
to answer with these queries? 
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combining : 


Combining your queries 


We can handle the two things we're searching for, plain glazed' 
for the type and 10 for the rating into a single query using the 
keyword AND. The results we get from the query must satisfy 
both conditions. 


i: Now all we need to 


SELECT location is the location 
FROM doughnut ratings 
WHERE type = 'plain glazed' 


! 
Use + j 


+} ^ / 
t hé word ANT) d 


your twe ITOT 
Crede ewo HERE clause: 


rating 10 


Here's the result of the AND query, Even if we received more 
than one row as a result of our query, vou would know that 
all locations have glazed doughnuts with a rating of 10, so 
vou could go to any of them. Or all of them. 


| 
This Query combines The results 
| 


Duncan's Donuts =| 


í i E — if 
tor ‘plain glazed and rating= IO 


1 f | | " 
to 1 ind any y esultt that Match 
] 


Starbuzz Coffee 7 both queries 


Starbuzz Coffee 


Mom? Can we 
go to Starbuzz? 
Pleeeeecase?! 


Starbuzz Coffee 


Starbuzz Coffee plain glazed 
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the SELECT statement 


So I could have found Anne using AND? 


Using the my contacts table, write some queries for Greg. 
SELECT only the columns you really need to give you 
your answer. Pay attention to single quotes 


Write a query to find the email addresses of all computer programmers. 


Write a query to find the name and location of anyone with your birthdate 

Write a query to find the name and email of any single people who live in your 
town. For extra points, only pick those of the gender you'd want to date. 

Write the query Greg could have used to find all the Annes from San Francisco 


‚G——U— ꝶ ñv7ũneͤ'4ͤꝙni. „%%% „„ „„ „„ „„ „„ „„ „„ „„ 
— ³³—vl k ũn:n3⸗ ⸗k“kklõnũ— n ůnõõͥõ r K ⸗333ů3ꝛů3ÿ3 „ 


·G—mmFœ— ũã 4 Be Gũ7ꝑw 4 4 4j 4 4444 „ „ „ „ 
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exercise solution 


Using the my. contacts table, write some queries for Greg. SELECT only the columns you really 
need to give you your answer. Pay attention to single quotes. 


Write a query to find the email addresses of all computer programmers. 


nOOPEILLLLIDIPL———————————————————————————-—-—»oS»——M——-——A——M—A—-G- rere ree eee eee eerie ieee eee 


the 
Wi vara SELECT, mail EROM m contact KA 88 ORE OTN RA QUE: 
gemal - ^ 
eneceeceesc WHERE. profession. =. Her rkg. PYRIMME o . . . . .. The prokestion 255. . . . 
— want is computer 
AA IAEE EER EES EEE x w amit. — — a A a 


ARRRRRRARARTAATAAARWARWRRRRRARARARARRERRRRRARARAAAARRRERRARARAAARSARRERRRARARAAAAADARERRRRRARARTAAdARZRRERARATAdAARARERRRRRRARARADAERRRR tit ees ss 


EET i 2kVeũñ % 4 „ „ EEE „ „ „ „ TET ET EEE R ERS S STEUER EERSTE ESET EERE SEER ESTES HEED 


FROM my c ontatts 


—ͤ[— ͤ m‘½·mmqf 9 2919½ 7“ ũ“«öüã.4õũ⅜ ñhe:k⁰œ2õlꝛ „„ „„„„„„ — — —ͤ—k— 2—2ũñ3⸗ reer. e 


=' 09-05, 
P . 


birthdate in quotes 


Write a query to find the name and email of any single people who live in your 
town. For extra points, only pick those of the gender you'd want to date. 


Stee 2 SECECT lastname, First” name, email ‚—n ̃ ꝑyꝑU „„ ELI 


—»—ͤ * * WHERE Iitin =" án ntonio, TX — + ·‚— B 6633333ÿ3V*Üſñ — 


LZLILLIAIILLLIIS AND’ Sender = 7M; LERES „%%% „%%% th" „% „„ „„ Peer „4„4 „466 ILLI 
ad x The gender you wish 
to date here 


Write the query Greg could have used to find all the Annes from San Francisco, 


AND first name = ‘Anne’; 


·G—ͤ— * /Xł＋“% n 020 3ꝛ rere CTU hũ«k„hſ 5 55533]hh9ũmr)ũ29⸗%%G᷑«%]ỹð. "hh 
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Finding numeric values 


Lets say vou want to find all the drinks in the easy drinks table 
that contain more than an ounce of soda in a single query. Here's the 
hard way to find the results. You can use two queries: 


We inet 
“Jes want the / SELECT drink name FROM easy drinks 


names of the drinks zs B 
Soda drinks with — main = 'soda' 
| 5 ountes of soda AND 
~> amountl = 1.5; 


File Edit Window Help MoreSoda 


> SELECT drink name FROM easy drinks WHERE main = 'soda' AND 
amountl = 1.5; 


Lone Tree 
Greyhound 


rows in set (0.00 sec) 


SELECT drink name FROM easy drinks 
WHERE 


= — 
Soda drinks with main = 'soda' 
2 ounces of soda AND 


~> amountl = 2; 


[File Edit Window Help EvenMorgSodn OOOO 
> SELECT drink name FROM easy drinks WHERE main = 'soda' AND 
amountl = 


1 row in set (0.00 sec) 
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SELECTing with comparison operators 


Wouldn't it be dreamy if I could find 

all the drinks in the easy_drinks table that 
contain more than an ounce of soda ina 
single query, But I know it's just a fantasy... 


easy drinks 


Blackthorn tonic waler pineapple juice stir with ice, strain into cocktail glass with 
lemon twist 

Blue Moon blueberry juice J5 stir with ice, strain into cocktail glass with 
lemon twist 


Oh My Gosh pineapple juice stir with ice, strain into shot gloss 


Lime Fizz | limejuice — | stir with ice, strain into cocktail glass 


peach nectar orange juice pour hot orange juice in mug anc add 
peach nectar 


grapefruit juice 
| hottea — | add juice to mug and top off with hot tea 


serve over ice with lime slice 
shake in cocktail glass, no ice 


| soda | stir with ice, strain into cocktail glass 


the SELECT statement 


Once is enough 


But it’s a waste of time to use two queries, and you might miss 
drinks with amounts like 1.75 or 3 ounces. Instead, vou can use 
a greater than sign: 


SELECT drink name FROM easy drinks 
WHERE 

main — 'soda' 

AND — GREATER THAN symbol will 


give You all the drinks that tontain 
amountl (>) T2 more than | ounce of soda 


Filo ban Window Het DoltOnce 


> SELECT drink name FROM easy drinks WHERE main = 'soda' AND 


Blue Moon 
Lone Tree 
Greyhound 
Soda and It 


rows in set (0.00 sec) 


: OBRAN 
ved 


Why can't you combine the first two queries with an additional AND? 
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more on 


Smooth Comparison Operators 


So far, we've only used the equal sign in our WHERE clause. 
You just saw the greater than symbol, >. What that does is 
compare one value against another. Here are the rest of the 


comparison operators: 


Phe equal sign looks for exact matches. This does us no This confusing sign is not equal. lt returns precisely 
good when we want to find out if something is less than the opposite results of the equal sign. Two values are 
or greater than something else. either equal, or they are not equal 


An. 
ZIN 
\ / 
A 
1 f LAL sian we a 
de ' H ME Cans Nf DUA 
, i T 
know ana returns all the veto hal 
aon matih the dition, 


- BRAIN 
BARBELL 


Have you noticed that every WHERE clause so far 


always has a column name on the left. Would it 
work if the column name was on the right? 
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the statement 


lhe less than sign looks at the values in the l'he greater than sign is the reverse of the less than 
column on the left and compares them to the It looks at the values in the column and compares them 
value on the right If the column value is less than to the value on the right. If the column value is greater 
the value on the right, that row is returned than the value on the right. that row is returned 


$ [ A retur | 
values le than the cond " 
f 
The only difference with the less than or Same thing with this greater than or equal to 
equal to sign is that column values equal to the sign. If the column value matches or is greater 
condition value are also returned than the condition value. the row is returned 
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getting at 


Finding numeric data with Comparison Operators 


Ihe Head First Lounge has a table with the cost and nutritional 


information about their drinks. They want to feature higher priced, 


lower calorie drinks to increase profits. 


Phew re using comparison operators to find the drinks that are pi iced 


* 
at least $3.7 


88 


x9 and have less than 50 calories in the drink info table, 


he total Carbohydrate 


arams in each dv mk 


2 info 


Blackthorn 


7 
— . [22 


orange 


orange 


yellow 


Co 
w 


[^] — N 
S E ~ SEN 


SELECT drink name FROM drink info 


| WHERE 


cost >= 3.5 


AND 


calories « 50; 


E 
his SAYS tmd drink 

— G 
— " more Thi 
that cost exa 2 
s This says: “tind dr 
calories le Than 


This query only returns drinks where both of these 


conditions are met because of the AND combining 


the two results. The drinks that are returned are: 


Oh Mv Gosh, Lone 


Iree, 


and Soda and It. 


the SELECT statement 


your 


Your turn to do some mixing. Write queries that will return the following 
information. Also write down what the result of each query is: 


The cost of each drink with ice that is yellow and has more than 
33 calories. 


—([— 4 4ö ! kRœb—lũ Lc Shũhö z nh „„ „„ 
‚—ͤ—ꝛ̃ 23V22ꝛ⁴n PPP: ůů3ũF 4 4 „ „„ „„ 


—L—— m/ ũ—xI3 EU Zũ3ũũũ4 inũ„!õõ̃.n „ nhckhhhhhhhhhhhhhkkkkjjjjhjhjůbjhjbjVb„b„b„ł„ł„łé„AéÄÜͤEAͤÄÜÄEÄuQ rrRRIH 


·‚—ͤ—ꝛZ3y350ũh2nBũꝛV2̊m.„„%mö nnn 


—t. 4H e — i 23ũVẙ0v „„ „„ „„ 


Result: 


—„— 47 ũSh3 ũR44ö444ũ3ũ“s⸗ũd x44 „ „„ 


The name and color of each drink which does not contain more 
than 4 grams of carbs and uses ice, 


‚— U EE EERE OEE TEER RENEE TET EE EERE „%%% „„ ETE EE EEO E EE „„ 
‚—ndl O ‚‚‚‚‚‚ 4. 4«„jõũãj „„ 
‚— f0ũ2d᷑e * ũh0ůů33 %%% „ „%%% 4 „ „ „ „ „ „ „ „ „„ „ „ „„ „„ EEE EEE „„ 


ů —ͤ jũͥd õ —h9kõk—Bk» ů2ůũhn22ũũr ũq“U!ũ 9Br«õõö 7· 33360 


—([ — ñ q Q ̃ ”— õ2ã2 V ũ 2 ũũũb ũ7t „„ 


—ͤ— .O 444«4õö?ũõõb : õœõb , «nr 


Result:: eddie ee eee e ee dess esse s T e e IN DES e 


The cost of each drink whose calorie count is 80 or more. 


RARRRRRRRARARARAVRERERERRARATAAMAERRERRRRARATAWMEATRERRRRAAAAWARFRRRRRARATAWMERERRRRANAAVWVARRRRRRRRRRAARAYTAATRRRRRRRAAAA YA TETT 


Tete ee eneneee G—(U— ũ—n ·:ͤͤ „%%% % EEE REESE ESTEE „„ „„ „ E EEO E EERE TEETER ERI EES 
—ͤł hs hhhhhh3õõh«hk„„4õuk „r hh errs ris) 
—y— 9 9Fnf²˙᷑; d «%ũĩ% ͤ hkk „„ 


—n! -œ G Z— l ::. «««««««««„„%ũ.ꝑéũ jj õõ! 333333 ũũũũ%% „ 


Gꝗ—yU— kk EE R „„ 


Result: 


—ͤ—ͤ b æ—4 2ũã %%% n nkkkkkkkkkkkkṍ’: RRR Eh Rh hh htm 


Drinks called Greyhound and Kiss on the Lips, along with each 
one's color and whether ice is used to mix the drink. 


‚G— UP E ʒũ0äj 3 ů3 
— —k Q ůꝶ“%dõ ] hh 3ũꝛeé»„„„ẽũꝶ «„ 
·— :: %%%%ũjũ n R334 
— V nh ũG⁵ͥ0hjõũ20 3 3ũũͤũũũ]%;T½ %%% „ „ „ „„ „„ „„ 
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·G—ͤ—m ͤ öœũUllkkkaaaaaaakkkkkkkkkökkkkkkkkkkk hkk ů ůů nnn 


Result: 
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sharpen solution 


Yr Solution Your turn to do some mixing. Write queries that will return the following 


information. Also write down what the result of each query is: 


The cost of each drink with ice that is yellow and has more than 


33 calories, 1 
SELECT tost FROM drin fe 


AT E De Inn Sees ewes ee DERE ET dcs 


— * 22 eee 44“ “ —— — — ß — —— ————— * 
AND 
—— rl —————À mn—————— n 
; , 
toler = ellow 
ä —2*» ä —＋7*ͤ ůã 4 4 4 41 4 44 4 4 444 „ „4 6 6644640 "ttr rn A rrr * ‚—ͤ—[— 22ẽh3ã 


Result: [4.00 


( GABA 666650 ä —9—7* TTTTTT] aasasosssassasssdetessassasesecsuuaeus sassssbhsasasasotosohuaies E 


The name and color of each drink which does not contain more 
than 4 qrams of carbs and uses ice. 


SELECT drink name, tolor FROM drink info 


——U—U U U 


2 ** 


) 

arnim AN za — ——dœ œ„ädf-¶ W KKæ⁊ ues —Ljͤ— 2 —..ẽk ——U—U— k%/ẽöö⁵ A 
à 

besessen. Fi rde ses eee ————c eem — ZÄZ4ꝙÿ —— 

— ETEK TTLITT TET ett iT e nn ———— 


Result: Blue Moon, blue 


The cost of each drink whose calorie count is 80 or more, 


SELECT tost FROM drink info. 


But this only works 
with numbers, right? 
If I want to find all 
3 A ; the déinlat with pales 
beginning with a specific 
bbb leiter I'm out of Nele 


— * „„ ä 9—9＋7*2»„ 2 * CITT ä —**7 22 Teter ewe neee 


—ͤ— 


Drinks called Greyhound and Kiss on the lips, along with each 
one's color and whether ice is used to mix the drink. 


oo 


ai a S perque cet pea a a 


$ one s trieky You had bo lack 


column you Could use to get t 
h 
Kiss on the Lips, purple, Y drinks and just those 420 = 
Result: „ Greyhound, yellow, v ` 


—— 4 G —̃Uẽ t õk4443·3·ʒã·ũ nn „„ 


325757 ä 59＋*—ů7—»Ʒ⁊æ: t „„ esevovosocceceecdt 
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the SELECT statement 


Text data roping with Comparison Operators 


Comparing text data works in a similar way with your text columns like CHAR 
and VARCHAR. The comparison operators evaluate everything alphabetically. 
So, say you want to select all the drinks that begin with an ^L, here's a query 
that will select all the drinks that match that criteria. 


drink info 


| drin name — | cost | carbs | color | ie | calories | 
| Wee | 3 | $4 [we | v [s | 
[sive Moon | 25 | 322 | the | vy | e] 


orange 


— | 3s | «7 | wa | N] — 


SELECT drink_name 
FROM drink_info 
WHERE 


drink_name >= PLS Pag T his query returns drinks whose 
first letter is L or later, but 
AND 


whose first letters Come earlier 


drink_name S Wt — in the alphabet than M 


Don't worry about the order of 
your results for now. 


In a later chapter we'll show vou ways 


to sort your results alphabetic ally. 


this ^: that 


Selecting your ingredients 


One of the bartenders has been asked to mix a cocktail that has cherry juice 
in it. The bartender could use two queries to find the cocktails: 


File Edit Viwidow Help 


y" SELECT drink name FROM easy drinks WHERE main = ‘cherry juice“; 


Each query . .------ 
checks the two 
ingredients 


Columns 


row in set (0.02 sec) 
a SELECT drink name FROM easy drinks WHERE second - 'cherry juice'; 


row in set (0.01 sec) 


That seems really 
inefficient. I'm sure there 
must be a way we could 
combine those queries. 


drink info 


the SELECT statement 


To be OK not to be 


You can combine those two queries using OR. This condition returns records 
when any of the conditions are met. So, instead of two the two separate 
queries, you can combme them with OR like this: 


» SELECT drink name from easy drinks 
WHERE main = 'cherry juice' 
OR 


Kiss on the Lips 
Lone Tree 


Cross out the unnecessary parts of the two SELECTs below and 
add an OR to turn it into a single SELECT statement. 


SELECT drink name FROM easy drinks WHERE 
main = 'orange juice'; 


SELECT drink name FROM easy drinks WHERE 
main = 'apple juice'; 


Use your new selection skills to rewrite your new SELECT. 


DIIA——AW 


—[—U ³M A ũ ũU I eꝛU kn ũr%õũũ7ce˖ ⁴⁴n 44% mhi hmm 
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another sharpen solution 


rpen your pence 


Solution Cross out the unnecessary parts of the two SELECTs below and 
add an OR to turn it into a single SELECT statement. 


SELECT drink name FROM easy drinks WHERE 


main = orange juice "M — S We need to get nid of 


that semitolon 5o the 
— statement doesn t end vet 


‘apple juice'; 


We tan simply Cross out 
With this OR we get this line, we've alread got 


drink names tio ads this covered by we P 
ingredients of orange part t of the query fro 
juice OR apple juice joined by owr OR 


Use your new selection skills to rewrite your new SELECT. 


SELECT drink_name FROM easy_drinks 
WHERE 

main = ‘orange juice 

OR 


main = ‘apple juice 


Here's the final query 
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the statement 


OR looks like a really useful 
operator, but I don't see why we 


couldn't have just used AND. 


Don't get your ANDs and ORs confused! 


When vou want ALL of your conditions to be true, use AND 
When vou want ANY of vour conditions to be true, use OR. 
Sull confused? Turn the page 


AND OR 


there üre no > 
Dumb Questions 


Q: Can you use more than one AND 
or OR in the same WHERE clause? 


Å: You certainly can. You can combine 
as many as you like. You can also use both 
AND and OR together in the same clause. 
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AND or OR? 


The difference between AND and OR 


In the queries below you'll see examples of all the possible 


combinations of two conditions with AND and OR between them. 
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Starbuzz Coffee 


doughnut ratings 


plain glazed 


cinnamon cake 


— 


SELECT type FROM doughnut ratings 


WHERE 


WHERE 


WHERE 


Yes, there is à match 


K —ñ—]3; 
location = 'Krispy King AND rating = 10; 


[rating | 
EUN 
EN 
"m 


location - 'Krispy King' OR rating - 10; 
No mats hes 


location = 'Krispy King' AND rating = 3; 


location = ‘Krispy King OR rating = 3; 


No mateh 


— — — 


location = 'Snappy Bagel AND rating = 10; 


location = 'Snappy Bagel' OR rating = 10; 


location = 'Snappy Bagel' AND rating 


location = 'Snappy Bagel' OR rating 


Ahar ) 
Chapter z 


not enough jelly 


RESULTS 


plain glazed 


plain glazed 


no results 


plain glazed 


no results 


plain glazed 


no results 


no results 


the SELECT statement 


BE the Conditional 
Below, you']] find a series of WHERE 


clauses with ANDs and ORs. Become one 
with these clauses and determine whether oF 


not they will produce results. 
SELECT type FROM doughnut ratings Did you geta 
result? 
WHERE location = 'Krispy King’ AND rating <> . . 


WHERE location = 'Krispy King' AND rating = 3; 


WHERE location = 'Snappy Bagel' AND rating >= 6; 


WHERE location = 'Krispy Ring OR rating > 5;  ............. 
WHERE location = 'Krispy King' OR rating = 3; 


Memmi immimmmimm 


WHERE location = 'Snappy Bagel' OR rating = 6; 


To improve your karma, note down why two of 
your results are a bit different than al] the rest. 
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conditional solutions 


BE the Conditional Solution 
Below, you] find a series of WHERE 

clauses with ANDs and ORs. Become 

one with these clauses and determine 


whether or not they wil] 

produce results. 
SELECT type FROM doughnut ratings Did you geta 

result? 
WHERE location = 'Krispy King' AND rating <> 6; „Plain glazed — 
WHERE location = 'Krispy King' AND rating = 3; H IIT 
WHERE location = 'Snappy Bagel AND rating >= 6; ore 5 2. 
WHERE location = 'Krispy King' OR rating > 5; „Plain glazed, NULL, jelly . 
WHERE location = 'Krispy King' OR rating = 3; . 
NULL 


WHERE location = 'Snappy Bagel' OR rating = 6; 


— cꝶ,ʃ 2 ꝛhnu 333333333 


To improve your karma, note down why two of 
your results are a bit different than al] the rest. 


Two queries return NULL 


Those NULL values may cause you problems in future queries. It's better to enter 
some sort of value than leave a NULL value in a column because NULLs can’t 
be directly selected from a table. 
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the SELECT statement 


Use IS NULL to find NULLs 


I tried selecting NULL values directly, but it 
didn't work. How do I find the NULLs in my tables? 


You can't select a NULL value directly. But you can select it using keywords. 


SELECT drink name FROM dri nk irn fo 


WHERE lon t work because 
` , 2. 3 nothing tan be equal 
R SELECT drink name 
undefined value FROM drink info 
SELECT drink name FROM drink info WHERE ors i 
0 i he only way to 
WHERE ; " i 
HERE w^ "Ts wont work because calories IS NULL; divestly select à 


calor ies De NULL isn't the same 0 EK NULL value is to 


thing às zero Keywords are not use the keywords 
text strings, so they IS NULL 
don't have quotes 


SELECT drink name FROM drink info 

WHERE And this won't work 

calories = a either, because NULL 
isn't a text string 


there are uo 
Dumb Questions 


Q: You say you can't "directly select" NULL without using Q: What would my result from that query actually look like? 
IS NULL. Does that mean you can indirectly select it? 
A: It would look exactly like this: 
A: Right. If you wanted to get to the value in that column, you 
could use a WHERE clause on one of the other columns. For l Ye nee 
example, your result will be NULL if you use this query: | calories | 
SELECT calories FROM drink info 
WHERE drink name = ‘Dragon Breath'; 
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tedious guerie: 


Meanwhile, back at Greg's place... 


Greg's been trying to find all the people in California cities 


in his my 
been working on: 


Typing all these OR 
clauses is exhausting! 
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contacts table. Here’s part of the query he’s 


SELECT * 
WHERE 
location 
OR 
location 
OR 
location 
OR 
location 
OR 
location 
OR 
location 
OR 
location 
OR 
location 
OR 
location 
OR 
location 
OR 


FROM my contacts 
—— He knows he's entered 


F at least these 
= 'San Fran, CA 


wo ways. fine what 


— about typo 


x 
= 'San Francisco, CA' 


= 'San Jose, CA' 
= 'San Mateo, CA' 
= 'Sunnyvale, CA' 
= 'Marin, CA' 

= 'Oakland, CA' 

= 'Palo Alto, CA' 
= 'Sacramento, CA' 


= 'Los Angeles, CA' 


And the list goes on and on... 


the SELECT statement 


Saving time with a single keyword: LIKE 


‘There are simply too many cities and variations, and possible 

typos. Using all those ORs is gomg to take Greg a very long time. 
Luckily, there's a timesaving keyword —LIKE-— that, used with a 
wildcard, looks for part of a text string and returns any matches. 


Greg can use LIKE like this: 


SELECT * FROM my contacts 
WHERE location LIKE '%CA'; 


Place à percent si 

[d an inside the in 
quotes This tells your n lode " 
p re looking for all vales in the 
otation column that end with CA 


The eall of the Wildleard) 


LIKE teams up with two wildcard characters. Wildcards are 

stand-ins for the characters that are actually there. Rather 

like a joker in a card game, a wildcard is equal to any The tall of the 
character in a string, * Ade ard) 


Milde ard: are di — 

stand-in Characters € 
uU Ww Alu 
BARBELL 


Have you seen any other wildcards 
earlier in this chapter? 
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LIKE and wildcards 


That's wore LIKE it 


LIKE likes to play with wildcards. The first 
is the percent sign, $, which can stand in for 
any number of unknown characters. 


SELECT first name FROM my contacts 
WHERE first name LIKE '$im'; 


- The percent isa stand-in for any number Results in names with any number 
of unknown characters of characters before Lhe “im”, 
like Ephraim, Slim, and Tim 


$ 


The second wildcard character that LIKE likes to 
hang out with is the underscore, which stands 
for just one unknown character. 


SELECT first name FROM my contacts 
WHERE first name LIKE ' im'; 


EC The underscore is a standin for just one Results in names with just one 
— esu in 


unknown character 


charge ter before the im 


like Jim, Kim, and, Tim 
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the SELECT statement 


Magnet Matching 


A bunch of WHERE clauses with LIKE are all scrambled up on the fridge. 
Can you match up the clauses with their appropriate results? Some 
may have multiple answers. Write your own LIKE statements with wild 
cards for any results that are left hanging around. 


WHERE state LIKE 'New *'; 


WHERE title LIKE ‘HEAD FIRSTt'; 


—— 
WHERE rhyme word LIKE dender 


tana 
cag — 


Head First SQL — 


WHERE first name LIKE Jo 
Splendor 
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magnet 


Magnet Matching Solutions 


A bunch of WHERE clauses with LIKE are all scrambled up on the fridge. 
Can you match up the clauses with their appropriate results? Some 
may have multiple answers. Write your own LIKE statements with wild 
cards for any results that are left hanging around. 


WHERE state LIKE 'New &': 
. 


New York 


WHERE title LIKE HEAD FIRST%'; 
Head First SQL 


WHERE word LIKE 'Spl%'; 


— 


e LIKE Of state LIKE 'A* 


" &': 
first name LIKE 'Jo 
aes NEIN 


WHERE word LIKE N 


—.— 
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the SELECT statement 


Selecting ranges using AND 
and comparison operators 


The people at the Head First Lounge are trying to pinpoint 
drinks with a certain range of calories. How will they query 
the data to find the names of drinks that fall into the range of 
calones between, and including, 30 and 602 


drink info 


ome [ —„- Tw [ [sse 
socero | 3 | oa | vow | v - 

[the Moon | 25 | 92 | the [vy | 2 
ee ws | e [wm [X | uk 
[metes | 55 | s | poe [v | m | 


— 42 

— | 22. | —72 —| 
NONE NE 
[38 — 


Bull Frog 


SELECT drink name FROM drink info 


WHERE 


calories >= 30 ~. The results will include drinks wi th 
calories equal to 20, i f there are 
AND any, as well as the drinks with 


-2 bO calories, as well as drinks with 
— tao J "P 
- Calorie Counts in between 


calories «- 60; 
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BETWEEN keyword 


Just PETWEEN us... there's a better way 


We can use the BETWEEN keyword instead. Not only is it shorter than the 
previous query, but it gives you the same results, Notice that the endpoint 
(30 and 60) are also included. BETWEEN is equivalent to using the <= and 
>= symbols, but not the < and > symbols. 


SELECT drink name FROM drink info 


This will give yov exactly the 


calories BETWEEN 30 AND 60;  <— same results as the query on the 


F, previous Page, but look how much 
quicker it is to type! 

This intludes the drinks with — 

20 and 5O calories 


Fie Edt Window Help MediumCalones 


> SELECT drink name FROM drink info 
WHERE 


calories BETWEEN 30 AND 60; 


Blackthorn 
Oh My Gosh 
Greyhound 
Indian Summer 
Soda and It 
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pen your perci 


Rewrite the query on the previous page to SELECT all the narres of 
drinks that have more than 60 calories and less than 30. 


G—y[—o—5—ẽ H —24öhñ eee meee eee eee meen sees meee eee Rete eee ee ease eee ——AA^A—————A——A—A—————————A—AAAAAIDPPPPS 
·‚J—œ— ꝶ ˖œ Mu t PPPPUUU kB jj 33õ3*ꝛ—j« 2 


— :ꝑ:: hk TTT EEE EERE TET EEE EERE EERSTE EEE EERE ETE TET EEE REET ETT E EET STE „„ 


Try using BETWEEN on text columns. Write a query that will SELECT 
the names of drinks that begin with the letters G through O. 


U————AAA——X—»————A———A——M—M—————————————————————————————— I: 


What do you think the results of this query will be? 


SELECT drink name FROM drink info WHERE 
calories BETWEEN 60 AND 30; 


‚—ͤ——%— —U—U—ß ERR STEERER ERE REESE EERE REESE SEER ERE ESE EEE EEE EERE SEES EEE EERE EEE ESE EERE „% „„ REESE EEE SESE EE EEE EERE REED 
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more sharpen solutions 


Solution Rewrite the query on the previous page to SELECT all the names 
of drinks that have more than 60 calories and less than 30. 


SELECT drink name FROM drink ifo 


T€ and these are the ones with 


talories less than 30 


Try using BETWEEN on text columns. Write a query that will SELECT 
the names of drinks that begin with the letters G through O. 


SELECT drink_name FROM drink_info 


‚—[— E RRR T EERE EERE EET ETE E REET ETE TERE EEE E EE EERE REET ³³³ EEE E EEE EEE HE EE EEE EEE RHEE TEER TREE E TEETH EEE EET EE 


—y„— ? iGMũm—ö˙ů¼VUuůnö;IIůnnhhh3h333õ44õ„ůꝰ²ñ n sees eee Besse h ee aasseesseeessssstesenesessssesee 


What do you think the results of this query will be? 


SELECT drink_name FROM drink_info WHERE 
calories BETWEEN 60 AND 30; 


—([— t ᷓ EERE hmmm mmm meme EEE EEE EERE ETT mmm 


—ꝗ— 2m2kkkuhhuuhkkkk3hhhhhh««k«k«kk„hhh«««4kk„k„k 


We're looking for values that are between 60 and 30. There are no values in 
between 60 and 30, because 60 comes after 30 numerically. The smaller number 
must always be first for the BETWEEN to be interpreted the way vou expect. 
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the SELECT statement 


After the dates, you are either IN... 


Greg's friend Amanda has been using Greg’s contacts to meet 
guys. She's gone on quite a few dates, and has started to keep à black book 


“tittle black book" table with her impressic ns of her dates. | dete name | rating | 
She's named her table bla ck book. She wants to get a list of | — Alex | innovative | five 
the good dates, so she uses her positive ratings. 

— 
— a 


SELECT da te name 
FROM black book 


These are 

WHERE the positive 
rating = 'innovative' a ratings 
OR V 

2 You need a line for 
rating = 'fabulous' K 096 positive Store 
OR 
tes 


Instead of using all those ORs, we can simplify it with the 
keyword IN. Use IN with a set of values in parentheses. 
When the value in the column matches one of the values 
in the set, the row or specified colums are returned. 


SELECT date name Using the keyword |N tells 
E yow RDBMS that a set 
FROM black book of values is Coming, uP File Edil Window Hel 
pa > SELECT date_name FROM black book 


EEK WHERE 


rating IN ( 'innovative' " rating IN ('innovative', 'fabulous', 
fabulous“, 'delightful', 'delightful', 'pretty good'); 
'pretty good'); 


This is the set of positive ratings 


you are here » 109 


NOT IN keywords 


.. or you are NOT IN 


Of course, Amanda wants to know who got the bad ratings so that 
if they call she can be washing her hair or otherwise engaged. 

To find the names of those she didn't rate highly. we're going to 
add the keyword NOT to our IN statement. NOT gives you the 
opposite results, anything that doesn't match the set. 


If you are NOT 
IN, you are out! 


SELECT da te name 


Using the keywords NOT IN 4 
: IN tells 
— black book Your software that the results 


+i 
— arent in the set of terms 


rating NOT IN ('innovative', 
'fabulous', 'delightful', 
'pretty good'); 


The results of the NOT IN 
query are the people who 
ae didn t get positive ratings 
and won t get a second 
File Edit Window epd BadDates dale. either 
> SELECT date name FROM black book 
WHERE 


rating NOT IN ('innovative', 'fabulous', 
'delightful', 'pretty good'); 


OBRAN 
POWER 
Why might you sometimes 


choose to use NOT IN 
rather than IN? 


5 rows in set (2.43 sec) 
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More NOT 


You can use NOT with BETWEEN and LIKE just as you 
can with IN. The important thing to keep in mind is 
that NOT goes right after WHERE in your statement. 
Here are some examples. 


the SELECT statement 


SELECT drink name FROM drink info 
WHERE NOT carbs BETWEEN 3 AND 5; 


SELECT date name from black book 


Wagen eT ak TORRE HOT date name LIKE 'A$' 
en us AN 
AND or OR, it goes right AND NOT date n LIKE 'B$'; 


after the AND or NAMES. u^ 


the ; 
mb Questions 


Dum 


Q: Wait, you just said that NOT goes after WHERE. What 
about when you use NOT IN? 


Å: That's an exception. And even moving the NOT after WHERE 
will work. These two statements will give you exactly the same 
results: 


SELECT * FROM easy drinks 
WHERE NOT main IN ('soda', 'iced tea'); 


SELECT * FROM easy drinks 
WHERE main NOT IN ('soda', 'iced tea'); 
Q: Would it work with «» the "not equal to" comparison 
operator? 


A: You could, but it's a double negative, It would make much more 
sense to just use an equal sign. These two queries return the same 
results: 

SELECT * FROM easy drinks 

WHERE NOT drink name <> 'Blackthorn'; 


SELECT * FROM easy drinks 
WHERE drink name = 'Blackthorn'; 


Q: How would it work with NULL? 


A: Just like you might guess it would. To get all the values that 
aren't NULL from a column, you could use this: 

SELECT * FROM easy drinks 

WHERE NOT main IS NULL; 


But this will also work: 

SELECT * FROM easy drinks 
WHERE main IS NOT NULL; 
Q: What about with AND and OR? 


A: If you wanted to use it in and AND or OR clause. it would go 
right after that word, like this: 


SELECT * FROM easy drinks 
' 


WHERE NOT main = 'soda' 
AND NOT main = 'iced tea'; 
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comparison operator exercise 


Rewrite each of the following WHERE clauses so they are as simple as possible. You can use 
\ e AND, OR, NOT, BETWEEN, LIKE, IN, IS NULL, and the comparison operators to help you 
Exercise Refer back to the tables used in this chapter 


SELECT drink_name from easy drinks 
WHERE NOT amountl < 1.50; 


‚—ͤ—k— /494%„‚.ͥwõœu1ùk! a 9“˙»— kj „„ „„ 


—ẽ!“ HK KA—[—yH—œ—cꝛ0h hn 


SELECT drink name FROM drink info 
WHERE NOT ice = X 


‚—᷑[—! WMGMUM M M R U˙ꝛnB333 jj 1j 44 4 4 4 4 „ „„ 


SELECT drink name FROM drink info 


WHERE NOT calories « 20; 


112 Chapter 2 


the SELECT statement 


SELECT drink name FROM easy drinks 


WHERE main = 'peach nectar' 


‚—7U— ßÆßE.ũuA A TT EERE „„ EEE ET EE EERE HEHEHE ETRE EERE REET TEE EERE EERE EEE EEE EERE „„ 


—ñ.œ 23332233444 


SELECT drink name FROM drink info 
WHERE NOT calories = 0; 


CEETTTELETTTTTTTTTETETETETTTTTTTTETTTETTTTTTTETETELETTTTTTTTTELETTTTTTTTTETETETTTTTTTTTTTETTTTTTTTTTTTETTITTT 


ꝗ—ͤ— 14% „ „„ „ „ nmm rmeHIIHIHHHHHHHIHIHEHHHHHH HII 


SELECT drink name FROM drink info 
WHERE NOT carbs BETWEEN 3 AND 5; 


— —H—H — 444664. 


SELECT date name from black book 
WHERE NOT date name LIKE AT 
AND NOT date name LIKE 'B$'; 
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exercise solutions 


Rewrite each of the following WHERE clauses so they are as simple as possible. You can use 
AND, OR, NOT, BETWEEN, LIKE, IN, IS NULL, and the comparison operators to help you 
Refer back to the tables used in this chapter 


SELECT drink name from easy drinks 
WHERE NOT amounti < 1.50; 


‚—ͤ—ͤ—j— ) 2 —E— — k ũ 3j 4 „„ AA 
—(p—2.ꝰ! iut1l u „b„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„ „„ 


—ůů h ³ů³ꝶh4))³ũö³⸗ʒjũůꝶʒʒÿ:t nn AAA D n 


SELECT drink name FROM drink info 
WHERE NOT ice = 'Y'; 


·G—ͤ— ãã—2330ũ) % %ͥ%%72é%q „„ „„ „„ „„ „„ „„ 


SELECT drink name FROM drink. info 


Pee AW 2 * EE eee eee ee eee ꝶꝑ²n44c4«h%h%].rõũrbrj0 n 


WHERE ite — 'N'; 


G —ͤ—ͤ—ͤk— H O . 9 —h ẽ⁰'ꝶũũõkwj%jj 4j j 4 4 4 4 4444 


SELECT drink name FROM drink info 
WHERE NOT calories « 20; 


SELECT drirk name FROM drink info 


·‚—ͤ—— 5 ——2BHhßkßkõh—hBᷣ—ᷣW—ßB—h· h hh ůhũn 66650 


WHERE calories »— 2.0; 


—ͤ— K w %ũ9?½ß„wm Wx 3õ²Vwvq ß 3½%7;Vv „ E EEEE EEEE 
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the SELECT statement 


SELECT drink name FROM easy drinks 
WHERE main = 'peach nectar' 


OR main = 'soda'; 


t 
SELECT drink ame FROM easy_drinks This will only work bet aue at 
Mh hme mem my babe any ether maim ingredien 5 
if our table had 


WHERE main BETWEEN 'P' AND S, N atisly the Condition 
r ᷣͤ c n nare it e E i. PP ; Se ede pite ANL. wouldn + work 


SELECT drink_name FROM drink info 
WHERE NOT calories = 0; 


BARASARARBRARRRRRRRARAARAARARARRRRRRARARAARARERRARARARAMATASARARARAA, 


‚—ͤ— 14ü : mm mmmmmmheeeemmmmermmeermmmmmmmeermmmmnmm rrr 


SELECT drink name FROM drink info 


WHERE NOT carbs BETWEEN 3 AND 5; 
SELECT drink name FROM drink_info 


—y—— [In .ÿ.·y3ũ5V EERE EERE TE EEE EE ETE him memi memi ere EEE 


SELECT date name from black_book 
WHERE NOT date name LIKE AS 
AND NOT date name LIKE 'B$'; 


‚—ͤ—„— n ͤ —— E A* 334444 
‚—-—:rnk3yů21½ kA n Zÿ3v mem 
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Your SQL Toolbox 


You've got Chapter 2 under your belt 

and now you've added operators to 
your tool box. For a complete list of 

tooltips in the book, see Appendix iii. 


e 

a? 
2 

- 

~ 
= 
jam 
— 


= <> < > <= >= 


You've got a whole bunch of 
equality and inequality operators 
at your disposal. . 

IS NULL 


Use this to create a tondition to 
test for that pesky NULL value. 


combine your conditional 
statements in your WHERE 
clauses for move precision. 
NOT 
NOT lets you negate your 
results and get the 
opposite values. 


C 7 


rj i 
Your new tools oPer ators! 


the Statement 


Greg wants to create a table of mixed drinks that bartenders can query for recipes for his 
` ° speed-dating events. Using what you learned in Chapter 1, create the table on this page and 
ide insert the data shown 


"Lt 
Lution This table is part of a database called drinks. It contains the table easy drinks with the recipes 
from page 59. for a number of beverages that have only two ingredients. 


\ 


CREATE DATABASE drinks; Ks a pod idea to ate yours a 
; tra characters m : 

USE drinks; eT rM thats 

CREATE TABLE easy drinks longer than the existing anes: 


(drink name VARCHAR(16), main VARCHAR(20), amountl DEC(3,1), 
second VARCHAR (20), amount2 DEC(4,2), directions VARCHAR (250)): 


INSERT INTO easy drinks Don't forget: numerit data 


types dor’ need vote: 
a A 


('Blackthorn', 'tonic water', 1.5, 'pineapple juice', 1, 'stir with ice, strain 
into cocktail glass with lemon twist'), ('Blue Moon', 'soda', 1.5, 'blueberry 
juice', .75, 'stir with ice, strain into cocktail glass with lemon twist'), 

oh My Gosh', peach nectar', 1, ‘pineapple juice, 1, 'stir with ice, strain 
into shot glass'), 

('Lime Fizz', 'Sprite', 1.5, 'lime juice', .75, 'stir with ice, strain into 
cocktail glass'), 

('Kiss on the Lips', cherry juice', 2, 'apricot nectar', 7, 'serve over ice 
with straw'), 

Hot Gold', peach nectar', 3,' orange juice', 6, pour hot orange juice in 
mug and add peach nectar'), 

(Lone Tree, 'soda', 1.5, cherry juice', 75, 'stir with ice, strain into 
cocktail glass'), 

('Greyhound', 'soda', 1.5, 'grapefruit juice', 5, 'serve over ice, stir well'), 
('Indian Summer', 'apple juice', 2, 'hot tea', 6, 'add juice to mug and top off 
with hot tea'), 

('Bull Frog', ‘iced tea', 1.5, 'lemonade', 5, 'serve over ice with lime slice'), 
('Soda and It', 'soda', 2, 'grape juice', 1, 'shake in cocktail glass, no ice'); 


VALUES 


2 An 
Each drink’ s set of values Tne cach 
'S in Parentheses VinK is 3 Comma 
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3 DELETE and UPDATE 


A change will do you good 


Next time will you please try 
to take it easy with that DELETE 
statement? I can't afford to keep 
buying you get-well cigars. 


Keep changing your mind? Now it’s OK! with the commands 
you're about to learn—DELETE and UPDATE—you're no longer stuck with 

a decision you made six months ago, when you first inserted that data about 
mullets coming back into style soon. With UPDATE, you can change data, and 
DELETE lets you get rid of data that you don't need anymore. But we're not just 
giving you the tools; in this chapter, you'll learn how to be selective with your new 
powers and avoid dumping data that you really do need. 
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tracking clowns 


Clowns are scary 


Suppose we want to keep track of the clowns in Dataville. We could 
create a clown info table to track them. And we could use a 
last seen column to keep track of the clowns’ whereabouts. 


Do we scare you? 


s ( 


Uns 
* AuTos Belmont 
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delete and update 


Clown tracking 


Here's our table. We can leave out information we don't know and fill 
it in later. Every time we have a new clown sighting, we can add a new 
row. We'll have to change this table frequently to keep it up to date. 


Where each clown 


was last spotted * 1 inf 
clown inro 


. [emm — —  — Te — ] 
. | M, oranga hair, blue — |m 
Milone Ml — pors [donce | 


MILL E 


Belmont 
8 
— 
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sharpen your pencil 


The clowns are on the move 


Your job is to write the SOL commands to get each field report into the 
clown info table. Notice that not all the information has changed for 
each clown, so you'll need to refer back to the table on page 121 to get 
the rest of the information to add. 


INSERT INTO tlown_info 


‚ UU HP P—P—P„f„„œœꝛ EERE ERD EERE REESE EE EERE RES E EEE 4 4 „ 6633 


Zippo spotted singing VALUES 


—[— “ ͤꝶnkõ%: ere errr ee 


„dancing singing); uu uu uu ü teet 


^ INSERT INTO tlown_info 
snuggles now wearing ——à—^————————————————— M 


f ↄ (( HA a a a p A A a Rito cct hana 


— — '%ꝛIu3333ũ9 ã%y % %%% EE EREE IEE E EE EEEE EEEH E „ „„ „„ „„ 


—y„—ͤ ««c%hũ Ah·³ʒã—23ců⸗ hk. 


Bonzo sighted ct 
Dickson Park 


‚H—ͤ—[ P R EE R ** 335333 


—gL— ꝛfpp a eres ũnõ nnn „„ 


‚——ꝛ õ—ã23 0h44 „ „„ „„ „ „„ „ ERRAT 


criffles seen climbing 
into tiny cor 


—[—K2ũCGhr!ũ a ů — Q ũũ nh hh Aim 


‚—ͤ—ͤy•— ñũ:m ß ꝶh nn: 4% 4 „ „** 


Mehrheit HH 


Mr. Hobo last seen at 
Party For Eric Gray 


‚—ͤ—ũ 244444 j%%%4%%j% j „ „„ „„ „ „„ „ „„ „„ „„ „„ „ „„ RHEE EET T EERE 


—y„—2 ([ 0 ũ hõöũõ2t ꝶ ⸗łd:ꝛꝶũ:· „00 


122 Chapter 3 


delete 3nd update 


Now fill in what that data in the clown info table looks like 
once you've added the data using your INSERT commands. 


— 7] 
c —— 
= — 
Clrabel — inan 
balloons 
— — 2 — dndno 


sharpen solution 


pos 


The clowns are on the move 


Your job was to write the SOL commands to get each field report into 
the clown_info table, then fill in what that data in the table looks like 
after adding the data using your INSERT commands. 


INSERT INTO tlown_info 


ů ——4c'ẽ4eêũ. k R Hh hn „4 


Zippo spotted singing VALUES 


—L[— t ee eee Pree ere es 


‚U— PPP Cee Ieee rch 4 „ „ „ „ „ 4 „ 


Snuggles now wearing r 
„e,, k concen gi a L E Rio cct hana 


r r 


—y(V— *õjx. nnn hk „777272 


Bonzo Sighted at m. ———MÁ—— Tee - 
Dickson Park (BS, ‘Dickson Park’, M, in drag, polka dotted — Malla o 


·‚H—ͤ— : k 2ꝛ73ũ5ů33ẽ —— œ 3 EE EERE SESE EEE SIE EERSTE ETE TEE E ES 


—— —4diů . ũG kk „„ „„ „„ „„ „ „ „ „„ 


INSERT INTO tlown info 


„ adentro iS Don't farat to estare osi | 
griffles seen climbing VALUES ARCHAR valet „ 


into tiny ccr 


Mr. Hobo last seen at 
Party for Eric Gray 
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delete 3nd update 


Cherry Hill Senior Center F, red hair, green dress, huge feet balloons, litle car 


— 


e 


Millstone Mall F, orange suit, bagay pants dancing, singing 
„ yellow shirt, bagay blue pants horn, umbrella 
Dieksen Park l, in draa, polka dotted dress singing, darting 


* nn" 
Smttles M, green ard purple suit, pointy nose Climbing into tiny ca 


M, Cigar, black hair, tiny hat 


How can you find out the current location of a particular clown? 


can you query date chronologically? 


How our clown data gets entered 


Our clown trackers work on a vounteer basis. Sometimes clown 

tracking reports sit in an inbox for a week or two before they get 
entered in. And sometimes two people split the pile of reports 
up and enter data at the same time. 


Keeping that in mind, let's look at all the rows in our table for 
Zippo. We can do a SELECT statement to get them: 


File Edit Window Help CatchTheClown 


SELECT * FROM clown info WHERE name = 'Zippo'; 


Millstone Mall F, orange suit, baggy pants [dancing 
Millstone Mall F, orange suit, baggy pants dancing, singng 
ere Oakland Hospital F, orange suit, baggy pants dancing, singng 


me ee — [meque — 
mw e — — | |nompwettagres —  |dshghabq — 
.. ̃ — — es a — 
as oo ec —— Coo 


These are also 
exactly alike 


These two records are 
exactly alike 


This info repeats 
again and again 


Is there a way to query our data and get only the most recent 
sighting of Zippo? Can you tell what her location was? 
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delete update 


Sure, that's easy. You just 
look at the last record. 


Unfortunately, you can't be certain that 
the last record is the newest. 


We have more than one person entering data at the 
same time. And the reports might have gotten shuffled 
in the inbox. But even if that were the case, you 
can't rely on the rows in the table being in 
chronological order. 


Chere are a number of internal database factors that 
can change the order in which rows in a table are 
stored. These include which RDBMS vou use and 
indexes on your columns (which we'll get to later) 


You can't guarantee that the last 
row in a table is the newest row 


added to that table. 
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considering table design 


Bonzo, we've got a problem 


Since you can't count on the last record being the newest record, we've got a 


problem. Our clown table gives us a list of where clowns were at some point. 
But the main reason the table exists is to tell us where the clown 
was last seen. 


And that’s not all. Notice the duplicate records? We have two rows showing 
Zippo at the same place doing the same thing, They take up space and will 
slow down your RDBMS as your tables get bigger and bigger. Duplicate 
records should never exist in a table. In a few chapters, we'll be 
talking about why duplicates are bad and how to avoid them with good 
table design. You'll sec how to create tables that will never have duplicate 
records, But right now let's focus on what we can do to fix our existing table 
so that it will contain useful data. 
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there jare no 


Dumb 


Q: Why can't we just assume the last record is the 
most recent? 


A: The order of records in a table is not guaranteed, 
and soon you'll be modifying the order of the results you 
get. You can't have absolute confidence that the last entry 
is really the last inserted record. Also, simple human error 
could misorder a table. Suppose we enter two INSERT 
statements for the same clown. Unless we make a point of 
remembering which sighting came first, after that data ts in 
your table, we won't know for sure which came first. 


Q: Suppose we do remember the order. Again, why 
can't we just use the last record? 


A: Let's extend the example. We've been tracking the 
same clowns for many years. Maybe we have assistants 
who track them as well and INSERT their own records 
Some of the clowns have hundreds of records. When we 
SELECT, we get back those hundreds of records and have 
to wade through them to the last one, which we hope ts the 
most recent 


O Aren't there times when we do want to keep 
data like this in a table? Does it ever make sense to 
INSERT new records and keep the old ones? 


Chapter 3 


Questions 


A: Absolutely. Take our current example. The table as 

it stands now not only gives us the last place a particular 
clown was spotted, but it also gives us a history of their 
movements. This is potentially useful information. The 
problem is that we don't have any clear information in each 
record that tells us when this took place. If we add in a 
column with the current time and date. suddenty we're able 
to track clowns with great accuracy. 


But for now, we need to get those nearly duplicate records 
out of our table to simplify things. 


Q: Okay, so at the end of this book I'll know how to 
design tables with no duplicate rows. But what if the 
guy who had the job before me left me with a badly 
designed table? 


A: Badly designed tables are common in the real word, 
and most people who learn SQL find themselves having to 
fix other people's SQL messes 


There are a number of techniques for cleaning up duplicate 
rows. Some of the best ones involving joins, a topic covered 
later in this book, At this point you don't have all the took 
you'll need to fix bad data, but you will when you're done 


Getting rid of a record with DELETE 


It looks like were going to have to get rid of some records. To make our 
table more useful to us, we should only have one row per clown. While 


we wait lor a new Zippo sighting to come in, one that we know will be the 


most recent, we can get rid of some of the old Zippo records that don't 
help us. 


The DELETE statement is your tool for deleting rows of data from vour 


table, It uses the same type of WHERE clause that you've already seen. See 


if you can come up with the right syntax before we show it to vou. 


Here are the rows for Zippo again: 


delete update 


Millstone Mall F, orange suit, baggy pants | daning 


| Millstone Mf F, orange svit, baggy panis dancing, singing 


Tracy's F, orange suit, baggy pants dancing, singing 


Ockland Hospital F, orange suit, baggy pants dancing, singing 


Ball-Mart F, orange suit, baggy pants dancing, juggling 
Millstone Mall F, orange suit, baggy pants dancing, singing 
Zippos Ockland Hospital F, orange suit, baggy pants dancing, singing 


the new command does 


The quotes, Commas, equality — 
operators, and Stmicolons were 

too small to pick up Feel free 

to add as many às you need 


DELETE Statement Magnets 


We wrote a simple command that we could use to get rid of one of 
the Zippo records, but all the pieces fell off the refrigerator. Piece 
together the fragments, and annotate what you think each part of 


you are here » 
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DELETE statement magnets solution 


DELETE Statement Magnets Solution 
du 


We wrote a simple command that we could use to get rid of one of 
the Zippo records, but all the pieces fell off the refrigerator. Piece 


together the fragments, and annotate what you think each part of 
the new command does. 


Unlike the SELECT statement, we 


don't have to tell it what to delete. 
It will delete the entire record 


Specifies which table te 


remove the row trom 


— 
You should have added an equality 


operator, quotes on either side o 


the dancing magnet, and a semicolon 
Z to complete the command 

Z J 
WELL NE — PS y: 


Make sce es don't forget SEMINE elause from the previous chapter 
our WHERE clause, or YO i DE Comes in handy here. This is how we 


delete all of your vows! specify exactly which record to DELETE 


You didn't need these magnets 
for the Command 


You can use WHERE clauses with 
DELETE statements the same way you 


use them with INSERT statements. 
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delete update 


Using our new DELETE statement 


Let's use the DELETE statement we just created. It does exactly 
what it sounds like it should. All records that match the WHERE 
condition will be deleted from our table. 


DELETE FROM clown_info 
WHERE 
activities = 'dancing'; 


|lat sem ̃ , o 8 — 

— Dem 
Clarabelle F, pink hair, huge flower, blue dress yelling, dancing whith will 
Zippo Millstone Mall F, orange suit, baggy pants dancing P», 
1 — — — 
— Vs 7 , — 
— — —— 


Do you think you can delete a single column 
from a row using DELETE? 
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DELETE rules 


VELETE rules 


132 


You can't use DELETE to delete the value from a single column or 
tableful of columns. 


You can use DELETE to delete a single row or multiple rows, 
depending on the WHERE clause. 


You've seen how to delete a single row from a table. We can also 
delete multiple rows from a table. For that, we use a WHERE clause 

to tell our DELETE Which rows to choose. This WHERE clause is 
exactly the same as the one you used in Chapter 2 with your SELECT 
statements. It can use everything you used it with in Chapter 2, such 
as LIKE, IN, BETWEEN, and all the conditionals to tell your ROBMS 
precisely which rows to delete. 


And, watch out for this one, you can delete every row from a table with: 
DELETE FROM your table 


thore jare no 
Dumb Questions 


Q: ls there any difference in using a WHERE with a DELETE 
versus WHERE with SELECT? 


A: No difference. The WHERE is the same, but what SELECT 
and DELETE do is significantly different. SELECT returns a copy 
of columns from rows that match the WHERE condition, but does 
not change your table. DELETE removes any rows that match the 
WHERE condition. It removes the entire row from the table. 


Chapter 3 


delete update 


BE the DELETE with 
WHERE Clauses 


Become one with a series of 
DELETEs with WHERE 


clauses with ANDs 
and ORs to determine 
whether or not they 
would delete any rows. 
Draw a line to the 
DELETE FROM doughnut ratings row or rows each 


WHERE 


WHERE 


WHERE 


WHERE 


WHERE 


WHERE 


query deleted: 


location = ‘Krispy King AND rating <> 6; 
location = 'Krispy King' AND rating = 3; 
location = 'Snappy Bagel' AND rating >= 6; 
location = 'Krispy King' OR rating > 5; 
location = 'Krispy King' OR rating = 3; 


location = 'Snappy Bagel' OR rating = 6; 


doughnut ratings 


9/27 | _ plain glazed 


stale, but tasty 


not enough jelly 


Starbuzz Coffee 7:35 pm 5/24 
703pm | 4/26 jelly 


— 
Donans Donn | 8590m | 8725 | nua | 6 | oer 
— 
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and ORs to 


DELETE FROM doughnut ratings 


WHERE location = ‘Krispy King 


WHERE location 


WHERE location 


‘Snappy Bagel' 


WHERE location 


WHERE location 


WHERE location 


‘Snappy Bagel' 


7:03 pm 
Those NULL 
cr 
"os sort ok value than leave a NUL 
tound with an equality condition 
T1—ü—ä— — — — — — 


'Krispy King AND rating - 3; 


'Krispy King' OR rating » 5; 


'Krispy King' OR rating = 3; 


doughnut ratings 


— — time | dee | type | rating | 
9/27 | plainglazed | 10 | 
ss | NUL f é | es | 
|_ Starbuzz Coffee | 735pm | 5/24 | cinnamon cake | 5 _| 


es " T 
values may Cause you problems in future queries. It's 


BE the DELETE with 
WHERE Clauses Solution 


You became one with a series 
DELETES with WHERE 
clauses with ANDS 


determine 


whether or not they 
would delete any rows. 


Draw a line to the 
row or rows each 
query deleted: 


AND rating <> 6; amm T 


No matches, did 
not DELETE 


No matches, did 


AND rating »- 6; not DELETE 


No matches, did 


OR rating = 6; not DELETE 


stale, but tasty 
not enough jelly 


better to enter 
L value in à Column because NULLs tàn t be 


delete an” update 


The INSERT-DELETE two step 


There's only one record for Clarabelle im the entire table. 
Only her activity "5 different 


from the current row 


Since we only want one row per clown that holds their 


most recent information, we just need to create one new 
record and delete the old one. 


Clarabelle spot 2 


enter, 
flower, blue ares» 


Our job was te add this data te this 
table Weve just showing one line of 
the table on page / to save space 


"4 


Clarabelle Belmont Senior Center | F, pink hair, huge flower, blue dress yelling, dancing 


Belmont Senior o 
F, pink hair, nuge 


e First, use the INSERT to add the new information (and all the old information, too). 

1 (CERT the record using all the 
INSERT INTO clown info INSERT t 
VALUE = original data and jest altering, 
: the column you need to change 


('Clarabelle', 'Belmont Senior Center', 'F, pink hair, 
huge flower, blue dress', 'dancing'); 


namo appearance (activities ,,, 
Clarabelle Belmont Senior Center | F, pink hair, huge Hower, blue dress yelling, danang 
Clarabelle Belmont Senior Center | F, pink hair, huge flower, blue dress dancing 


INSERT 


0 Then, DELETE the old record using a WHERE clause, 


DELETE FROM clown info 

WHERE K^ ^ Use à WHERE clause to find 
) = — 1 

activities = 'yelling' and DELETE the old record 

AND name = 'Clarabelle'; 


Now we're left with just the new record. 


[mme — jletsen appearance 


Clarabelle Belmont Senior Center | F, pink hair, huge flower, blue dress daning |. | 


sharpen your penci 


E à Use INSERT and DELETE to change the drink_info table as 


requested. Then draw the changed table on the right. 


drink_info 


Pp 


[Greyhound Ja pa yellow Jv — [so — | 
[Indian Summer — |28 —— |72 | brown [N f3 | 
[Bull Frog — — [2e fas Ä—— — | 
————— — ][» | 


218412 


Change the calories of Kiss on the Lips to 170. 


delete 3nd update 


drink. info 


Soda and |t 


Is this another of your trick exercises? 


Make all the drinks that cost $2.50 cost $3.50, and make 
all drinks that currently cost $3.50 now cost $4.50. 


RBARARARRRARARARARERERAAAARARRRRRRAAAAARARRRRARARRRRRRRARARAARRARARAARWRRRRARAYARRRRRRRRAAZAAARRRARARARRRRRRAIARAR AR EERE EE RA 
—g—7—ömt44ł%h —27ꝙ'ũ—„F th “öõł„õͤũ:⸗⸗ „hkk ERR hh nn 
—[—4/%w MM . n neminem emere nimm EU EUU E E S E EEE E E E EEEE EE 


‚G— tj jj „%%% „„ „„ % % „ „ „ „„ „„ „„ „„ „„ „„ 
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sharpen solution 


Use INSERT and DELETE to change the drink_info table as 
requested, Then draw the changed table on the right. 


drink info 


eae [a ja — 
[ane — [25 [as [tm — 
[ehed. — se az — — [r4 —] 


Y 
N 


Change the calories of Kiss on the Lips to 170. 


NSERT [NTO drink info VALUES ("Kiss on the Lips, 55, 42.5, purple, V, 170); 


RRRARARARRRRRRARARARRRRRARAAARRERRRRRARARRRRRRRRARARRERRARARAARREARRRRARARARARRRRRAAARRRRARARARVARRRRRRARARAARRRRATARdARERRET 


Change the yellow values to qold. 


NSERT INTO drink info VALUES lBlackthorn', 3, 8.4, ‘gold’, Y, 33), 


· — B K H KR˖1ł!ů„m ö %;?Aiũ- EE ˖· 6 6 ＋ ˖ꝑ˖˖·˖„.4.˖c˖4˖ 535555555 ss... 


(Greyhound’, 4, I, geld, V, 50); 


co 


DELETE FROM drink _info WHERE tolor = yellow ; 
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delete 3nd update 


dri nk info 


[Geytond — t — — e — — — — 2 
— [N — [20 — — 
[Bal Frey — [zs — us fe — lY feo 
amd 3e — &1 idea — 18 —18 —— 


table should look like after ) i make 
€ in à different order, but 
à val 2 anything It's not à trick Question, but it is one 

to think about i you Chance the F? Dd Io 
to 12.50, then the 73 50 te 14-0, . € 
hàve raised the Price of the Blue ^ 
dollars. Instead, you need to chan 
values first (#3 50 to 14 50), an 
250 Blue Moon to #3 50 | 


This is what your 
the changes Yours might b 
the order doesn 


remember, 


1 You will 
ge the larger 
d then the 


Is this another of your trick exercises? 


Make all the drinks that cost $2.50 cost $3.50, and make 
all drinks that currently cost $3.50 now cost $4.50, * 


INSERT INTO drink_info VALUES l'Oh My Gosh’, 4.5, 8.6, ‘orange’, /. 39); 


ů—ͤ— õ4n9ããU!: jj 4 EE SETTER ORES EEE E EE EERE EEE EE EERE EES „„ 
BASARRARRARARAARRRERRAARARARRRRAAAAAARRRARARARRRRRRRARAARARARARRARARARRRRRARARTARRRRRRRRAAAAARRARRARARRRRRAISARARRRRARAR EES 
—yk—4d“K“ʒ ß en hß3ůk1ũõñ1. : ³ꝶõ R « «r “ö) 3333333355 
—(— r : E nine jn „„%„„„„„„„„„%%%%%%%%%j„„„„„„„„„„„„„„„„„„„„„„„„ „„ „„ 


‚H—ͤ—U— ũ «ũ Vj jj 4 HTEREREEEETTYTS 


Bonus points if you put both of your INSERT statements into a single INSERT! 
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cautious DELETE ng 


Be careful with your DELETE 


Each time you delete records, vou run the risk of accidentally 


deleting records you didn't intend to remove. Take for Use DELETE carefully . 


example if we had to add à new record for Mr. Hobo: 
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Make sure you include a 

| ! precise WHERE clause to 
— i y T — target the exact rows you 
I ee l really want to delete. 


we need to add, and the 
INSERT to do it 


É Don't forget about the 
INSERT INTO clown_info baċkslash character in 


VALUES p^ front of your apostrophe 


("Me. Hobo", 'Tracy\'s', M, cigar, 
black hair, tiny hat', 'violin'); 


Cherry Hill Senior Center 


Clarabelle 


Snuggles 
Bonzo 


8 


Now you be the DELETE 


delete 3nd update 


- BEthe DELETE 


Below, you']] find a series of WHERE clauses 
for a DELETE statement designed to 


clean up the clown info table on 
the facing page. Figure out which 
ones he]p us and which ones 
create new problems. 
DELETE FROM clown info Does this he]p us? If not, state why not. 
WHERE: 2486 seen m 'Oakland ert ð·w A rro Pec aede riis 


‚—y„—ͤñ s U 5s %ũꝶ %%% 44 „ Adae 


e e ames 


‚ä(G —— 335ů333ã3ꝛ *„*„rũ! 332366 


WHERE last seen = Dickson Park 
AND name = Mr. Hobo'; 


OTTER REE mmi immmmmimmin 


—„—ͤ ũ⸗e« n4k⸗yõ·yũũͥuhhh „0 


WHERE last seen = Oakland Hospital AND 
last seen = 'Dickson Park'; 


POTTER * REET TT TTT ETOH 3 W%37⁊5*â³R TERE TEETER ERE REET TE TEED 


COTTER uem „„ „„ „„ „„ „„ „„ „„ 


WHERE last seen = Oakland Hospital OR 
last seen = 'Dickson Park'; 


ꝗ—U—ñ 2 ·:ꝛ“õ3õ3 q herir hihi mm 


GV—„[— : hh 4ͥ7—? 33?ũ—0ĩ̃ %%% j „„ „„ „„ „„ „„ „„ „„ „„ 


WHERE NEMO | ͤ r . NA EMsaNEER 
OR last seen = Oakland Hospital“; 


‚—ͤ—ͤ—nB x 2W——ßũ3 j ET „„ „ EERE „ „ „„ TEER TEED 


Now write a single DELETE statement ft anpas 
ean clean up the extra Mr. Hobo records 
without touching any of the others. 


G—ͤ— 1 EERE RETR ETE EEE 2% „„ „„ „„ „„ „„ „„ 
‚—ͤ—ꝓ—yͤL— ß Z 3 ⁊07ꝛãte; „„ 44 4 „ „ „ „6 EST 


G —ͤj %%% „„ TERE EEE „„ „„ „„ 
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be the DELETE solution 


DELETE FROM clown info 
"d Stooter also has à row that matches this 


WHERE last seen = Oakland Hospital; 


* We don t want to delete the new record 


WHERE activities - 'violin'; 


WHERE last seen = ‘Dickson Park' 
AND name = 'Mr. Hobo'; 
The AND means both have to be true 


WHERE last_seen = 'Oakland Hospital' 
AND last seen = Dickson Park’; 


WHERE last seen = 'Oakland Hospital' 
OR last seen = 'Dickson Park'; 


WHERE name = 'Mr. Hobo' 
OR last seen = ‘Oakland Hospital'; 


Now write a single DELETE statement that 
ean clean up the extra Mr. Hobo records 
without touching any of the others. 
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. BE the DELETE Solution 


Below, you ]] find a series of WHERE clauses 
for a DELETE statement designed to 
clean up the clown info table on 
the facing page. Figure out which 
ones help us and which ones 
create new problems. 


Does this he]p us? If not, state why not. 


—ͤ—n¶ ͤ[Ä¶pCꝓU F 4%õirf „44% „„„„„„„„„„%%„„„„„„„„„„„„„„„„„„„„ 


G—g—ͤ— B2ũ0ꝛ510 33ů32k̃ „„ „„ „„ „„ „„ „„ „ 


·G—̃ 2—ꝶh % 4 „ „ „„ „„ „„ 


—([— ˖..˖ 4 2 ã ·;V00½00: „„ „ „„ „„ „„ „„ „ „„ „„ „„ „„ „„ „„ 


—(— —＋1ã¾:˙. „„ 


old record: 


G—ͤ— “ nnn 33333333ũ3ũ0 — —[L„ 333 


Does X. delete aN HA ...... ... .. .. 


EET 


DETTE EERE 1 Zh2ù j %%% mmm „„ ETT TEE EERE REE mimiimmmm 


G —g—ͤ—— i! „4% 


—U—œ— 34444 4 4 ˖ a 


G—̃—ꝝ n 33353334 4 4 %%% EEE SESE EE ER ERED 


G —ͤ— . ã-ik11— ã20ꝗé *2ꝛ½ 33% „„ „ „„ „„ „„ „„ „„ „„ 


—[— EE „„ 
ID 
ů — U—EU—EEẽk Vj „„ „„ „„ „„ „„ „„ „„ „„ „ „„ 


—[—7 R „„ 


delete 3 


Seems like you deleted things you 
didn't mean to. Maybe you could try a 
SELECT first to see what you'll delete if 
you use a particular WHERE clause. 


Right! Unless you're absolutely 
certain that your WHERE clause will 
delete the rows you want it to, you 
should use a SELECT first to make 
sure. 


Since they both can use the same WHERE clause, 
the rows that the SELECT returns will echo the 
rows that you'll DELETE with that WHERE clause. 


It's à safe way to make sure vou aren't deleting 
anything accidently, And it will help you be sure 
you're getting all the records you want to delete. 


f 


update 
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imprecise DELETE woes 


The trouble with imprecise DELETE 


DELETE is tricky. If we aren't careful, the wrong data will be 
targeted. We can avoid targeting the wrong data if we add 


another step to our INSERT-DELETE two-step. Change only the records 
Here's a THREE STEP plan we can follow: 3 


you mean to by using a 
SELECT statement first. 


eo First, SELECT the record you know has to be removed to confirm you're going to 
delete the right record and none of the wrong ones. 


SELECT FROM clown_info 
WHERE 
Dor activities = dancing“; 


Millstone Mall F, orange suit, baggy pants doneng 


o Next, INSERT the new record, 


INSERT the retord using all the 
INSERT INTO clown_info M. original data and just altering 
VALUES the Column yos need to Change 
('Zippo', 'Millstone Mall', 'F, orange suit, 
baggy pants, dancing, singing); 


I. 

e Dr Fr 
Derr 
DDr dancing, singing 
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delete and update 


0 Finally, DELETE the old records with the same WHERE clause you used 
with your SELECT back at the start of the ol three-step, 


DELETE FROM clown info 
TER Use the WHERE clause you 


E used to SELECT the record 


activities = 'dancing'; in the new step | to find and 
DELETE the old record 


[Zippo Millstone Moll I F. orange suit, baggy ponts dancing, singing 


Now we're left with just the new record. 


F, orange suit, baggy pants dancing, singing 


!, baggy ponts 


i 


orange sui 


F, 


Wouldn't it be dreamy if I could 
change a record in just one step 
without worrying if my new record 
gets deleted along with the old one. 
But I know it's just a fantasy... 
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UPDATE in action 


Change your data with UPDATE 


By now you should be comfortable using INSERT and DELETE to keep your tables 
up to date, And we've looked at some ways you can use them together to indirectly 
modily a particular row. 


But instead of inserting a new row and deleting the old one, you can repurpose, oi 
reuse, a row that's already in your table, changing only the column values you want 
to change, 

The SOL statement is called UPDATE, and it does exactly what it sounds like 

it does. It updates a column, or columns, to a new value, And just like SELECT 
and DELETE, you can give it a WHERE clause to indicate which row you want to 
UPDATE. 

Here’s UPDATE in action: 


UPDATE doughnut ratings PA 
= | ' a standar 
Si | Here? à 
This is where we A> SET HERE clause, pst 


ib 


say what the new i z xeu VE 
kk he ores Y~ 
value should be type = ! glazed ' ike tees Are 
J sS ci -TE 
WHERE type = ! plain glazed ' F and DEL: 


The SET key word tells the RDBMS that it needs to change the column before 
the equal sign to contain the value after the equal sign, In the case above, we're 
changing plain glazed' to just 'glazed' in our table, The WHERE says 
to only change rows where type is ‘plain qlazed'. 


doughnut ratings 


Duncen's Doni 9/28 
— | 7:35 pm 
EETA | 7 | vot enouph ely 


[rating | 
|__ Krispy King | 8:50am | 9/27 |  plemglazed | 10 | almost perfect — 
— 

— 


doughnut ratings 


— King | 8:50am | 9/27 goze 10 | lmost perfect _ | 
8/25 nu f 6 | — we 


Starbuzz Coffee | 735pm | 5/24 | cinnamon coke | 5 | stole, but tasty — | 


delete and update 


UPDATE rules 


» You can use UPDATE to change the value of a single column 
or tableful of columns. Add more column = value pairs 
to the SET clause, and put a comma after each: 


UPDATE your table 


SET first column = 'newvalue', 


second column = ‘another value'; 


a You can use UPDATE to update a single row or multiple rows, 
depending on the WHERE clause. 


there jare no 
o 
Dumb Questions 
Q: What happens if | leave out the WHERE clause? A: Yes, you can. That would update the same row the same 
way. And it's fine for our four-row table. But if you had used that 
? Then every column in the SET clause in your table will be with a table with hundreds or thousands of records, you would have 
updated with the new value changed the type on every single Krispy King row. 


Q: There are two equal signs over there in the SQL query on Q: Ouch! How can | make sure | only update what | need to? 

the left page that seem to be doing different things. Is that right? 

A: Just as you saw with DELETE, unless you know for certain 

A: Exactly. The equal sign in the SET clause says “set this column vou are targeting the correct rows with your WHERE clause, do a 

equal to this value,” while the one in the WHERE clause is testing to SELECT first! 

see if the column value is equal to the value after the sign. Q S 
^ Can you have more than one SET clause? 


O: Could | have used this statement to do the same thing A: No, but you shouldn't need to. You can put all your columns and 
over there? the new values for them in the same SET clause, as shown above. 


UPDATE doughnut ratings SET type = 
‘glazed’ WHERE location = 'Krispy King: 


you are here » 147 


no more 


UPDATE is the new INSERT-DELETE 


When you use UPDATE, you're not deleting anything. Instead, 
you're recycling the old record into the new one. 


zc } s f ' | 
Lh UPDAT E then the name ot the table containina 
Lart with V^ n i j 
he record You want to ute 


UPDATE table name 


wc)" WHERE column name = somevalue; 


Dur trusty WHERE clause is here to help 


s precisely target whith record to Change 


UPDATE statements 


can replace DELETE/ 
INSERT combinations. 


Let's see this in action as a command that 
will work with the clown info table 
MPHATC . 
AE a vetord in 
the Clown into table 


^ i ! K- 
nthe list we, UPDATE clown info dat foract the backdad 


E 


2 Don t tora 


> SET last seen = 'TracyNV's' ^ 
> WHERE name = Mr. Hobo 


/ 


: AND last seen = 'Dickson Park'; 


Here s the WHE RE 


clause to precisely 7] 
n.) ~ / 

speci y the retord to 

change—in t the Mir. Hobe v Ó 

Han 9.9 M d — 

with a last, seen e ok Dickson Fa 
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delete and update 


UPDATE in action 


Using the UPDATE statement, the Last_seen 
column of Mr. Hobo's record is changed from Mr, Hobo sighted 
Dickson Park to Tracy's. " 


at Tracy's 


N 


Here’s the information 
^" — need to add, ang the - 
UPDATE clown info UPDATE .’ as 
SET last seen = 'Tracy\'s' 
WHERE name = 'Mr. Hobo' 
AND last seen = 'Party for Eric Gray'; 


[mme —— FF — [adii O 
Elsie = Cherry Hill Senior Center F, red hair, green dress, huge feet balloons, little car 
[Piles — Jack Green's party M, orange hair, blue suit, huge feet 


| Jack Green's party — 
F, pink hair, huge Hower, blue dress 


horn, umbrella 


yeling, dancing 
balloons 
dancing, singing 


M, blue hair, red suit, huge nose 


F, orange suit, baggy pants 
F, all pink and sparkly 


| Min drag, polka dotted dress 
) Ü porple suit, pointenos 
— j| &»— ——| 


as ma 

b 7 
e uem 
1 ny nose | climbing into tiny cor — | 


— |M Hobo c c — — 
Z 


balancing, little car 


singing, dancing 


7 
Using UPDATE, You're editing in 
plate, so there no risk of deleting 
incorrect data (although you do 
overwrite existing data) 
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sharpen your pencil 


Updating the clowns’ movements 


This time, let's do it right. Fill in an UPDATE statement for each sighting, We've 
done one to get you started, Then fill in the clown info table as it wil! look 
after we execute all the UPDATE statements. 


Zippo spotted singing 


Snuggles now wearing 
baggy blue pants 


Bonzo Sighted at 
Dickson Pork 


Sriffles seen climbing 
into tiny cor 


Mr. Hobo last seen at 
Party Fon Eric Gray 


‚—ͤ—ũ 244444 TET EEE EERE „„ „„ „ „„ ETE „„ „„ „„ „„ „ „„ RHEE EET T EERE 
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delete 3nd update 


uu [eme — Co — — — — -[e — 
[ete | Chery Hl Senior Conor [Freda green dren, huge feet [ballon ile cor 
[Nie — rms paty ee eges — [mee U 
[we Hobo [80 cran — — — — [agar Block hais iba — — [és —— — 
— 

. Ce ̃ [donis — — — 
r [relipnkond sporty [belong ies 
[ame —— . — — 
[ue — [ne — wueeetpshxEppum [ —— — —— 


Belmont Senior Centev F yellina, darcinq; 


= — T 


sharpen solutions 


Salen 


Updating the clowns’ movements 


Your job was to fill in an UPDATE statement for each sighting, 
then fill in the clown_info table as it will look after we execute 
all the UPDATE statements. 


Lus . EDLE. &lown Ina. . . . . . 
Zppospoedshg d M —— SET. activities = ‘singing. e mE 
s MERE name = "Zippo. HE swank io throw awai 
ternos is that's aves 
O——————€—O—— . We apptavante rv . 

Make sre it's intluded here 
Snuggles now wearing TI URDATE- elewr- info — 1 


Deer , ̃ßß e . e aane annee cetus 


— : ẽ ᷣ——— — — P **ꝛVõ knn „„ 


—ͤ[IB‚— ; . ˖˖᷑4k4kkkkk444l. t 44444 


·‚—— ff PDD Y p ꝙ W W— ß 33337 


Bonzo S UPDATE tlown info 
Dickson, 3 "eR at — SET “last sees DN P” é —ͤ—V—— ͤ4h7%˖4 mp 4444444 . 
a d s WHERE moiit TR m RT RR ceri Rai roti 8 
111 URDATE- Sl be- 2 ³¹¹wꝛ d MISTER 
Gifflesseendimbng E — —— SET activities = ‘climbing into tiny tàn . 
into tiny cor WHERE name = "SnifFles’, 
asis URDAFE ehowr timer nnne — 


Mr. Hobo last seen at 
Party For Eric Gray 


mTTEPPPP——————————————-———————————————— 


‚—ͤ— 3ůVã z * 0—õ0 ·*ẽC „„ „„ 


‚— ñ D A ũʃõ.! ! ꝶ˖: 44õ4ũũũ4444444õõ 4444443433 


152 Chapter 3 


delete 3nd update 


name — lassen — ͤ jappeaame — Adu: 
CEEE T 
[Md [a a [mms — O 
[ir Hobo [ue Greve [M cigar block hair ia [violin 


MPEG 
[eee | Malone Mal | Fovnge wit bogey pons [denso | 
[tebe . . | beloncng Wo cr 
ham |__| Mindy pohodeteddes — 
. jmgeeepeemk uma — 


The gray records haven't charged 
bet aue we didn't UPDATE "Nm 


Snuggles Ball-Mart F, yellow shirt, bagay blue pants horn, umbrella 
Mr- Hobo (seme M, cigar, black hair, tiny hat - | 
— 
Belmont Senior Center F, pink hair, huge flower, blue dress 
Oakland Hospital M, blue hair, red suit, huge nost 
Millstone Mall F, orange suit, baggy pants 
Earl's Autos balancina, little car 
| M, in drag, polka dotted dress singing, dancing 
= — pe 
Sniffles M, green and purple suit, pointy nose VElimbing, into tiny car j 


Only the parts of eath record that 
we SET on the UPDATE have changed 

2 t TE er 
way back on page 127 
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UPDATE some more 


UPDATE your prices 


Remember when we tried to change some of the prices 
in the drink info table? We wanted to change the 
$2.50 drinks to $3.50, and the $3.50 drink to $4.50. 


drink inf o 


Let's look at how we can approach this problem using an UPDATE 
statement to go through each record individually and write a series of 
UPDATE statements like this one: 


UPDATE drink info 

SET cost = 3.5 

WHERE drink name = 'Blue Moon'; 
Jn 


We use à WHERE to thoose 


Cost with fl added. 


à wn ue Column so we Know 


whith record to update 
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delete update 


Dre your pencil 


Write UPDATE statements for each record in the 


irinks info table to add another dollar to the cost of each. 


Wait a minute. Why are you making us 

do all this work? Isn't there an operator we 
can use with UPDATE instead of changing 
every single record by hand? 


You're right. 


It looks like some clever operator 


would be just the thing to help 
out here. Lets update all those 
drink prices without having to do 
every single one by hand...and 
risk overwriting data we already 


changed once 
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multiple-record UPDATE 


All we need is one UPDATE 


Our age column is a number. In SOL, we can perform baste math 
operations on number columns. In the case of our cost column, 
we can just add 1 to it for cach row in our table we need to change. 


Here's how: 


UPDATE drink info I~. Add | to eath of the 
SET cost = cost + 1; 


WHERE 


drink name= 


OR 


drink name- 


OR 


drink name- 


Q: Can | use subtraction with a 
numeric value? What else can | use? 


A: Multiplication, division, subtraction — 
you can use any of them. And you can 
perform these operations using other 
numeric values, not just 1. 


Q: Can you give me an example of 
when | might want to use multiplication? 


A: Sure. Suppose you had a list of items 
in a table, each with a price. You could use 
an UPDATE statement and multiply the 
price of each with a fixed number to compute 
the price of the item with tax 
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there jare no 
Dumb Questions 


Q: So, are there other operations 
you can perform on data besides simple 
math? 


Å: There are quite a few. Later, we'll 
talk about things you can do with your 
text variables in addition to more with the 
numeric ones. 


Q; Like what? Give us a hint. 


Å: Okay, for one thing, you can use the 

function UPPER () to change the entire 

text column in your table to uppercase. And 
as you might guess, LOWER () will make 
everything lowercase 


'Blue Moon' 


'Oh My Gosh' 


'Lime Fizz' 


three prices (12.50 and 
12.50 drinks) that we 
need to Change 


, 


UPDATE 


statements can be 
used on multiple 

in your 
table. Use them with 
basic math operators 
to manipulate your 
numeric values. 


delete and update 


I guess it's good to know how to 
update my data, but I really wish I'd 
understood how to better design it 
in the first place. 


Data does change, so knowing how 
— to update your data is crucial. 


But the better job you do designing your table, 
the less updating you'll have to do overall. Good 
table design frees you up to focus on the data in 
the table. 


Interested? Next, we'll take a close, painless, look 
at table design made fishy... 
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sqi in review 


Your SQL Toolbox 


Chapter 3 will soon be a memory. 
But here's a quick refresher of the 
new SQL statements you've learned. 
For a complete list of tooltips in the 
book, see Appendix iii. 


DELETE 


This is your tool for deleting rows 
of data from your table. Use it 
with à WHERE clause to Precisely 
pinpoint the rows you want to 
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4 smart table design 


* 
, Why be normal? 


and then Mummy 
called me her good 
little helper! 


You've been creating tables without giving much 
thought to them. And that's fine, they work. You can SELECT, 
INSERT, DELETE, and UPDATE with them. But as you get more data, 
you start seeing things you wish you'd done to make your WHERE 
clauses simpler. What you need is to make your tables more normal. 
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fishing for date 


Two fishy tables 


Jack and Mark both created tables to store information about 
record-setting fish, Mark's table has columns for the species and 
common names of the fish, its weight. and where it was caught. 
It doesn’t include the names of the people who caught the fish. 


fish info M C This tabs e 
— e e on y 


— —— 
|  M.salmoides — Montgomery Lake, GA 


has Tour tol 


^ umpnc 
L omPare t 


to the 


f 
Tish record. table 
able 


j 
over there 


— 
— . 
EETCENECDITUTCAONNNCTIDUM 
— — — 
F . 

— | obser 


aN — — 
goldfish Lake Hodges, CA 6 lb 10 oz 
O. Tshawytscha Kenai River, AK 97 lb 4 oz 


I'man ichthyologist. I only want to search 
my table for species name or common 

name to get the weight and location of 
record-setting fish. 
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smart table design 


Jack's table has the common name and weight of the fish, but it also 

contains the first and last names of the people who caught them, and 

it breaks down the location into a column containing the name of the ^ 
body of water where the fish was caught, and a separate state column. This table is also about ret ord- breaking ish, 


but it has almost twice as many Columns 


fish records — 
— —— Pery | bass largemouth 22b4oz | 6/2/1932 
— | Horper | walleye f.. | 0/2/1940 
Pyramid Lake arbos | 127171725 
perch yellow | Bordentown | NI | ab3oz | 5/1/1865 


— | ion | gt CTETUR 7 
CC 


— U K— | ms | Sider | zao | 
e | x | e | Deeds |_| aa | o _| 
Pe 


I'ma writer for Reel and Creel magazine. 
I need to know the names of the fishermen, 
dates, and locations of the big cotches. 


Write a query for each table to find 
all records from New Jersey. 


sharpen solution 


Nahin 


ion 


Write a query for each table to find all records from New Jersey. 


T almost never need to search by 
state. I inserted the data with states 
in the same column as the town. 


We have to use a LIKE to 
get our results from the Q | 
combined tity and state 


E location LIKE NNO, 


SERRE REE 3ů33ꝛ31ãß Ä „„ „„ 44444 


I often have to search by state, 
so I put in a separate state 
column when I created my table. 


This query can look directly | 


at the state column a | 


SELECT ** FROM fish. vetor ds 


DT ONNEDSCORNSC ON CNN 


Q: So Jack's table is better than 
Mark's? 


A: No. They're different tables with 
different purposes. Mark will rarely need 
to search directly for a state because he 
only really cares about the species and 
common names of the record-breaking 
fish and how much they weighed 


Jack, on the other hand, will need to 
search for states when he's querying his 
data. That's why his table has a separate 
column: to allow him to easily target states 
in his searches. 


Q: Should we avoid LIKE when 
querying our tables? is there 
something wrong with it? 


A: There's nothing wrong with LIKE, 
but it can be difficult to use in your queries, 
and you risk getting results you don't 

want, If your columns contain complicated 
information, LIKE isn't specific enough 
to target precise data. 


there are bo „ 
Dumb Questions 


Q: Why are shorter queries better 
than longer ones? 


A: The simpler the query, the better. 
As your database grows, and as you add 
in new tables, your queries will get more 
complicated. If you start with the simplest 
possible query now, you'll appreciate it 
later. 


Q; So are you saying | should 
always have tiny bits of data in my 
columns? 


A: Not necessarily, As you're starting 
to see with Mark's and Jack's tables, it 
depends on how you'll use the data 


For example, imagine a table listing 
cars for a mechanic and one for a car 
salesman. The mechanic might need 
precise information on each car, but the 
auto dealer might only need the car's 
make, model, and VIN number 


(CER Raw 


Sp 


POWER 


SQL is the language used by relational 
databases. What do you think "relational" 
means in an SQL database? 


smart table design 


Q: Suppose we had a street address. 
Why couldn't we have one column with 

the entire address, then other columns 

that break it apart? 


Å: While duplicating your data might 
seem like a good idea to you now, 
consider how much room on your ard 
drive it will take up when your database 
grows to an enormous size. And each time 
you duplicate your data, that's one more 
clause in an UPDATE statement you'll 
have to remember to add when ycur data 
changes. 


Let's take a closer look at how to design 
your tables the best possible way or your 
use, 


How you're going to 
use your data will 
affect how you set 
up your table. 
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table-creation guidelines 


A table is all about relationships 


SOL is known as a Relational Database Management System, or RDBMS. 
Don't bother memorizing it. We only care about the word RELNTIONAL*. 
All this means to you is that to design a killer table, you need to consider 
how the columns relate to cach other to describe a thing. 


The challenge is to describe the thing using columns in a way that makes 
getting the information out of it easy. This depends on what you need from 
the table, but there are some very broad steps you can follow when you're 
creating a table, 


* * Li 's main thin 
1. Pick your thing, the one thing you want sept aar ced 


your table to describe. be about? 


2. Make a list of the information you need to à 
know about your one thing when youre iD" use 
using the table. 


3. Using the list, break down the information 
about your thing into pieces you can use docti 
for organizing your table. C abi this bable? 


* Some people think that RELATIONAL means maltiple tables 
reketing to each other Thats pot correct 
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Can you spot the columns in this sentence Mark the ichthyologist used to descrbe how 
he wants to select from his table? Fill in the column names 


D 


I want the weight and location when I 
search by common name or species. 


— == 


Your turn. Write a sentence for Jack, the writer for Ree! and Cree! magazine 
who uses his table to select details for his articles. Then draw arrows from 
each column to where it's mentioned in the sentence. 
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exercise solution 


Can you spot the columns in this sentence Mark the ichthyologist used to descrbe how 
he wants to select from his table? Fill in the column names. 


"eon 


m n NN ám 


I want the weight and location when I 
search by common name or species. 


Your turn. Write a sentence for Jack, the writer for Ree! and Creel magazine, 
who uses his table to select details for his articles. Then draw arrows from 
each column to where it's mentioned in the sentence. 
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But why stop there with Jack's table? 
Couldn't you break up the date into month, 
day, and year? You could even break the location 
down into street number and street name. 


‘ MS “n s ore We cand hut we dan't noon the data 
»ken down to that level. 


cast, not in this case, If Jack had been writing 
ticle about the best places to go on vacation 

| catch a big fish, then he might have wanted 
street number and name so readers could find 
ommroodations nearby, 


Jack only needed location and state, so he only 
ed as many columns as he needed lo save space 

iis database, At that point, he decided his data 
broken down enough it is atomic. 
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and 
the 


ace: 


But 
add 
in | 
was 


ar Raw 
Nes 


What do you think the word atomic 
means in terms of SQL data? 


atomic data 


Atomic data 


What's an atom? A little piece of information that can't or shouldn't be divided. 
I's the same for your data, When its ATOMIC, that means that it’s been broken 
down into the smallest pieces of data that can't or shouldn't be divided. 


30 minutes or it's free 


Consider a pizza delivery guy. To get to where 

he^s going, he just needs a street number and - 
address in a single column. For his purposes, —— Eo, 
that's atomic. He never needs to look for à 
single street number on its own. 


In fact, if his data were broken into street 
number and street name, his queries would 


have to be longer and more complicated, 


making it take him longer to get the pizza to 
vour front door. ' 


For the p 
the pizza guy, th 
street yh e entire 
addr 
i ess in one col 


34. "mn 
tomie Enough 


File Edit Window Help SimplePizzaFactory 


59 N. Ajax Rapids 

849 SOL Street 

2348 E. PMP Plaza 

1978 HTML Heights 

24 S. Servlets Springs 
807 Infinite Circle 

32 Design Patterns Plaza 
9208 S. Java Ranch 

4653 W. EJB Estate 

8678 OOA&D Orchard 


FROM pizza deliveries WHERE order num = 252; 


row in set (0.04 sec) 
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smart design 


Location, location, location 


Now consider a realtor. He might want to have a 
separate column for the street number, He may 
want to query on a given strect to see all the houses 
for sale by street number. For him, street number 


and street name are eau h atone. 


But for the realtor, Sn — 


street from street number le 
him see all the houses for sale on 
à given street with an easy query 


Ommission 


N. Ajax Rapids 189000 
SQL Street 109000 
E. PMP Plaza 355000 
HTML Heights - 134000 
S, Servlets Springs 355000 
Infinite Circle 143900 
Design Patterns Plaza 465000 
S. Java Ranch 699000 
SQL Street : 115000 
OOA&D Orchard 


| property type 


109000.00 | apartment 
115000.00 apartment 


rows in set (0.01 sec) 
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making your data atomic 


Atomic data and your tables 


There are some questions you can ask to help you figure out 
what you need to putin your tables: 


1. What is the One thing your 
table describes? P 


à 
D € 4 | 
— Voes your table describe clowns, 
Cows, doughnuts, people? 
; peor 


2. How will you US the table to get 
at the one thing? ES 


Design Your table te 
be easy to quer y 


3. Do your columns contain 
atomic data to make 


your queries short and to the point? 


vem no 


o 
Dumb Questions 
Q: Aren't atoms tiny, though? Shouldn't | be breaking my Q: How does atomic data help me? 


data down into really tiny pieces? 


A: A: It helps you ensure that the data in your table is accurate. For 
* No. Making your data atomic means breaking it down into the example, if you have a column for street numbers, you can make 
smallest pieces that you need to create an efficient table, not just the sure that only numbers end up in that column 


smallest possible pieces you can i a 
poer p y Atomic data also lets you perform queries more efficiently because 


Don't break down your data any more than you have to. if you don't the queries are easier to write and take a shorter amount of time to 
need extra columns, don't add them just for the sake of it run, which adds up when you have a massive amount of data stored 
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smart design 


r 


Here are the official rules of atomic data. For each rule, sketch out 
two hypothetical tables that violate each rule. 


RULE 1: A column with atomic data can't have several 
values of the same type of data in that column. 


Grea s my contact: tolumn 


interests violates this rule 


RULE 2: A table with atomic data can't have 
multiple columns with the same type of data. 


The easy. drinks table 


violates this rut 
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sharpen solution 


Here are the official rules of atomic data. For each rule, sketch out 
two hypothetical tables that violate each rule. 


RULE 1: A column with atomic data can't have several 
values of the same type of data in that column. 


nt rr 
Ot tourse, your answers will ditter, but here is one example 


Remember Grea's table? 
That has 3 Column Tor 
hobbies that of te, tontains 
multiple interests, makina is 
searching 8 nightmare! 7 


(s the same here! 


food_name ingredients 


maine trying to bind 


flour, milk, egg, yeast, oil 
lettuce, tomato, cucumber tomato amongst all those 
other ingredients 


RULE 2: A table with atomic data can't have 
multiple columns with the same type of data. 


—— loo many student Columns! 
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Now that you know the official rules and the three steps to making data atomic, take a look at 
each table from earlier in this book and explain why it is or isn't atomic 


DIAM AA AAA—A—A—A—A————— „„ „„ „„ „ 


—([ ůꝶũ%'/.vwmꝛ.12H3S2e '' *T./n %% „„ 


Donut rating table, page 78 


Clown table, page 121 


‚——U— ꝛp— t „„ „„ „ „ 


Drink table, page 59 


—ͤ— 9c d ‚ uͤ̃ „„ 


Fish info, page 160 


—k— kee ꝶ———nꝛnm—̃— 4 4 4 4 „ * 
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normalizing tables 


Reasons to be normal 


Whe L 
more SOL database designers, wouldn't it be great if vou Making your data 


didn't need to waste hours explaining how your tables work? 


Well 


n your data consultancy takes off and you need to hire 


atomic is the first 


„making your tables NORMAL means they follow some 


standard rules your new designers will understand. And the step in creating a 


good news is, our tables with atomic data are halfway there. 
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NORMAL table. 


Now that you know the official rules and the three steps to making data atomic, take a look at 
each table from earlier in this book and explain why it is or isn't atomic 


Atomic. Unlike the easy_drinks table, each Column holds a different 


Donut rating table, page 78 ety öl bernd AN olor Bn thoven-teble-“activebies ohm, 


tat. Zolumn .bas.en 


Clown table, page 121 Not atomit. The “activities” column has mong, than.ane 


M" rrmmmm mm Aet Inm ͤ g 


activity in some vetords, and thus violates rule | 


Chapter 4 


smart ‘able design 


The benefits of normal tables 


1. Norma] tables won't have duplicate 


data, which wil] reduce the size of ~ 
Avoiding 
your database. 
your disk space. 


2. With less data to search through, D 
your queries wil] be faster. 


My tables aren't that big. 
Why should I care about 
normalizing them? 


Because, even when your 
tables are tiny, it adds up. 
And tables grow. If vou begin with 
a normalized table, vou won't have 
to go back and change your table 
when your queries go too slowly. 
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normalization and 1NF 


Clowns arent normal 


Remember the clown table? Clown tracking has become a 
nationwide craze, and our old table isn't going to cut it because 


the appearance and activities columns contain so much 


| 
` 4 " å ved 
data. For our purposes, this table is not atomic. These two Columns ore l 


difficult to query beta 
they cortam so muth data 


clown_info e ES 


| Ee O| Cherry Hill Senior Center F, red hair, green dress, huge feel balloons, little car 
| Pickles — | Jack Green's party M, orange hair, blue suit, huge feet Dine | 
Ball-Mart F, yellow shirt, baggy blue pants horn, umbrella 


Clarabelle Belmont Senior Center F, pink hair, huge flower, blue dress yelling, dancing 


Let's make the clown table more atomic. Assuming you need to search 
on data in the appearance and activities columns, as well as 
last seen,write down some better choices for columns. 


Answers on page 195. 
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Halfway to INF 


Remember, our table is only about halfway normal when it's got 


atomic data in it, When we're completely normal we'll be in the 
FIRST NORMAL FORM or INE 


To be INE à table must follow these two rules: 


We already know Each row 01 data must 


how to de this —a 


contain atomic values. 


Each row of data must have 
agaunique identifier, known 
need to give each 


record à Primary Key 


as a Primary Key. 


OBRAN 
POWER 


What types of columns do you think 
would make good Primary Keys? 
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primary key rules 


PRIMARY KEY rules 


The column in your table that will be vour primary key has to 
be designated as such when you create the table. In a few pages, 


we'll create a table and designate a primary key, but before that, 
let's take a closer look at what a primary key ts. A 


primary key 1S 
a column in your 


table that makes 


each record unique, 
The primary key is used to uniquely 
identify each record 


Which means that the data in the primary key 
column can't be repeated. Consider a table with 
the columns shown below. Do you think any of 


thase would make good primary keys? 


t A t— 
tan all contain duplicate valves 


c ^ * 6 m. e 
née S OC Setur t um ers or 

e 4 | det "Cy n be hese three | o d tox à 
a ret 


are assigned uniquely to a t example, you will likely have 
particular Person, maybe that than one person named John, or multiple people who 
could be a primary key five together and share à phone number, to they re 


probably not good choices for the primary key 


— hc ũẽh—ꝛf4«öù tte RR Reet EE EERE meee E EERE ETRE - „„„„„„„„46„0 


Take care using SSNs as the Primary Keys for your records. 


With identity theft only increasing, people don't want to give out SSNs— 
and with good reason. They're too important to risk. Can you absolutely 
guarantee that your database is secure? If it's not, all those SSNs can be 
stolen, along with your customers’ identities. 


—ͤ— ꝶꝶh—— ũ23½6ũ:333B0*0᷑'%“, „„ 
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A primary key can't be NULL 


If it’s null, it can't be unique because 
other records can also be NULL. 


The primary key must be given a 
value when the record is inserted 


When you insert a record without a primary 
key, vou run the risk of ending up with a NULL 
primary key and duplicate rows in your table, 
which violates First Normal Form. 


ae 


The primary key must be compact 


A primary key should contain only the 
information it needs to to be unique and 
nothing extra. 


The primary key values can't be 
changed 


If you could change the value of your key, you'd 


risk accidentally setting it to a value you already 


* e 


used. Remember, it has to remain unique. 


E 1-2 NL 
EON 


Given all these rules, can you think of a good primary key to use in a table? 


Look back through the tables in the book. Do any of them have a column 
that contains truly unique values? 


smart (able design 
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more on primary 


Wait, so if I can't use SSN as the primary key, but it 
still needs to be compact, not NULL, and unchangeable, 
what should I use? 


The best primary key may be a new primary key. 
When it comes to creating primary keys, your best bet may be to 
create a column that contains a unique number, Think of a table 
with people’s info, but with an additional column containing a 
number. In the example below, let's call it TD. 


If it weren't for the ID column. the records for John Brown would 
be identical. But in this case, they're actually two different people. 
The ID column makes these records unique. This table is in first 

normal lorm 


Also à retord for Jonn Brown, 
but the ID Column shows that 
this is à unique record, so this 
isisa different John Brown 


from the First one 


à ) Geek Bits 


There's a big debate in the SOL world about using synthetic, or 
made-up, primary keys (like the ID column above} versus using 
natural keys—data that is already in the table (like a VIN number 
on a car or SSN number). We won't take sides, but we will discuss 
primary keys in more detail in Chapter 7. 


smart (able design 


there jare no 
Dumb Questions 


Q: You said "first" normal form. Does that mean A: No. So far, not a single table we've created has £ 


there's a second normal form? Or a third? primary key, à unique value. 

A: Yes, there are indeed second and third normal Q: The comments column in the doughnut table 
forms, each one adhering to increasingly rigid sets really doesn't seem atomic to me. | mean, there's no 
of rules. We'll cover second and third normal form in reasonable way to query that column easily. 
Chapter 7 


Q 1 Å: You're absolutely correct, That field is not 

^^ So we've changed our tables to have atomic particularly atomic, but then our design of the table didn't 
values. Are any of them in 1NF yet? require it to be. If we wanted to restrict the comments t5 
a specific predetermined set of words, that field could be 
atomic. But then it wouldn't contain true, spontaneous 
comments. 


Getting to NORMAL 


It’s time to step back and normalize our tables. We need to make our 
data atomic and add primary keys. Creating a primary key is normally 
something we do when we write our CREATE TABLE code. 


ERAN 
ve 


Do you remember how to add columns 
to an existing table? 
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repairing greg * table 


Fixing Greg's table 


From what you've seen so far, this is how you'd have to fix Greg’s table: 


Fixing Greg's table Step 1: SELECT al] of your data and save 
il Somehow. 


Fixing Greg 's table Step 2: Create a new norma] table. 


Fixing Greg s table Step 3: INSERT al] that old data into the 
new table, changing each row to match the new table structure. 


So now you can drop your old table. 


Wait a second. I already have a table full of data. 
You can't seriously expect me to use the DROP TABLE 
command like I did in Chapter 1 and type in all that data 
again, just to create a primary key for each record... 


So, we know that Greg's table isn't perfect. 
It's not atomic and it has no primary key. But lucsily for 

3 Greg, you don’t have to live with the old table, and you 
don’t have to dump your data. 


We can add a primary key to Greg's table and make the 
columns more atomic using just one new command. But 
first, let's take a little trip to the past... 


smart design 


The CREATE TABLE we wrote 


Greg needs "e ary key, and alter all the talk about atomic data, he 


re: izes there are a few things he could do to make his columns more 
atomic. Belore we look at how to fix the existing table, let's look at how 
we could have created the table in the first place! 


Here's the table we created way back in Chapter I. 


CREATE TABLE my contacts 

( 

last name VARCHAR (30), 

| first name VARCHAR (20), 

| email VARCHAR(50), 

gender CHAR(1), 

< birthday DATE, — —— 
/ | profession VARCHAR (50) , . 
location VARCHAR (S507 
ke y | status VARCHAR (20), FF 


interests VARCHAR (100) / e 
seeking VARCHAR(100) <“ 


^ POWER 


But what if you don't have your old CREATE TABLE printed 


anywhere? Can you think of some way to get at the code? 
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showing the CREATE code 


ble 
Show we the 3 


What if you use the DESCRIBE my contacts command to 
look at the code vou used when vou set up the table? You'll 
sec something that looks a lot like this: 


fue Edt Window Help GregsLrmstAaqain 


last name varchar (30) 


first name varchar (20) 


email varchar (50) 
gender char (1) 
birthday date 
profession varchar (50) 
location varchar (50) 
status varchar (20) 
interests varchar (100) 
seeking varchar (100) 


But we really want to look at the CREATE code here, not the fields in the 
table, so we can figure out what we should have done at the very beginning 
without having to write the CREATE statement over again. 


The statement SHOW CREATE TABLE will return a CREATE TABLE 
statement that can exactly recreate our table, mmus any data in it. This way, 
vou can always see how the table you are looking at could be created. Try it: 


SHOW CREATE TABLE my contacts; 
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Time-saving command 


smart table design 


‘Lake a look at the code we used to create the table on page 183, and the code 
below that the SHOW CREATE TABLE my contacts gives you. They aren't 
identical, but if you paste the code below into a CREATE TABLE command, 
the end result will be the same. You don't need to remove the backticks or data 


settings, but it’s neater if you do. 


The marks around the Column names and the table 
name are called backtieks They show up when we 


run the SHOW CREATE TABLE Command 


E SS 


CREATE TABLE my contacts 
( 


Unless we tell the SQL 
software differently, 


it assumes all values art 
NULL by default 


"last name varchar(30) default NULL, 3 
first Name varchar(20) default NULL, tàn tontsin NULL 
email! varchar(50) default NULL, d we 


treate our table 


“gender” char(1) default NULL, 
"birthday! date default NULL, 
profession varchar(50) default NULL, 
location varchar(50) default NULL, 
status varchar(20) default NULL, 
“interests” varchar(100) default NULL, 
“seeking varchar(100) default NULL, 

) ENGINE-MyISAM DEFAULT CHARSET-latinl 


Ma 


You don't need to wor about 
the last line of text atter the 
closing parenthesis. It specifies 
how the data will be stored and 
what character set to use The 
default settings are fine for now 


Unless you've deleted the 
original table, you ll have 


to 
give this one 3 new name. ———7 


Although you could make the 
code neater (by removing the 
last line and hackticks), you 
can just copy and paste it to 
create a table. 
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CREATE TABLE and primary keys 


The CREATE TAPLE with a PRIMARY KEY 


Here's the code our SHOW CREATE TABLE my contacts gave us. 

We removed the backticks and last line. At the top of the column list we 

added a contact id column that we're setting to NOT NULL, and at 

the bottom of the list, we're add a line PRIMARY KEY, which we set to 

use our new contact id column as the primary key. 
Remember, the primary key 
tolumn has to be NOT NULL! 
If the primary key contains 
a value of NULL, or no value, 

CREATE TABLE my contacts you can't guarantee that it 


( ee will uniquely identify cath row 
of the table 


Weve created anew contact id INT NOT NULL, 


Column Called contact d last name varchar(30) default NULL, 
that will held an integer . E 

value that will be the first name varchar(20) default NULL, 
d for ow email varchar(50) default NULL, 

ess . bene gender char (1) default NULL , 

make our table atomit birthday date default NULL, 


profession varchar(50) default NULL, 
location varchar(50) default NULL, 
status varchar(20) default NULL, 
interests varchar(100) default NULL, 
seski va 3 90) default NULL, 
PRIMARY KEY (contact id) 


Here's where we specifying the 
i primary key. Pret 
simple syntax: we just say PRIMARY VEY and a 
in parentheses the name of the Column we are using 
fer it—in this Case, our new contact id column 
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smart table design 


there jare no 
Dumb Questions 


Q: So you say that the PRIMARY KEY can’t be NULL. 
What else keeps it from being duplicated? 


A: Basically, you do. When you INSERT values into 
your table, you'll insert a value in the contact id 
column that's new each time. For example, the first 
INSERT statement will set contact 1d to 1, the next 
contact id will be 2, etc. 


Q: That's quite a pain to have to assign a new value 
to that PRIMARY KEY column each time | insert a new 
record. Isn't there an easier way? 


A: There are two ways. One is using a column in your 
data that you know is unique as a primary key. We've 
mentioned that this is tricky (for example, the problem with 
using Social Security Numbers). 


The easy way is to create an entirely new column just to 
hold a unique value, such as contact _id on the facing 
page. You can tell your SQL software to automatically fill in a 
number for you using keywords. Turn the page for details. 


O: Can | use SHOW for anything else besides the 
CREATE command? 


A: You can use SHOW to display individual columns in 
your table: 


SHOW COLUMNS FROM tablename; 
This command will display all the columns in your table and 
their data type along with any other column-specific details. 


SHOW CREATE DATABASE databasename; 
Just like the SHOW CREATE table, you'll get the command 
that would exactly recreate your database. 


SHOW INDEX FROM tablename; 

This command will display any columns that are indexed and 
what type of index they have. So far, the only index we've 
looked at are primary keys, but this command will become 
more useful as you learn more. 


'select' 


And there's one more command that's VERY useful: 


SHOW WARNINGS; 

If you get a message on your console that your SQL 
command has caused warnings, type this to see the actual 
warnings. 


There are quite a few more, but those are the ones that are 
related to things we ve done so far. 


Q; So what's up with that backtick character that 
shows up when | use a SHOW CREATE TABLE? Are you 
sure | don't need it? 


A: It exists because sometimes your RDBMS might not 
be able to tell a column name is a column name. If you use 
the backticks around your column names, you can actually 
(although it's a very bad idea) use a reserved SQL keyword 
as a column name. 


For example, suppose you wanted to name a column 
select for some bizarre reason. This column declaration 
wouldn't work: 


select varchar (50) 
But this declaration would work: 
varchar (50) 


Q: What's wrong with using keywords as column 
names, then? 


A: You're allowed to, but it's a bad idea. Imagine how 
confusing your queries would become, and the annoyance of 
typing those backticks when you can get away with not using 
them, Besides, se lect isn't a very good column name; it 
tells you nothing about what data is in it. 
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AUTO INCREMENT keyword 


1, Z. 3... auto incrementally 


Adding the keyword AUTO INCREMENT to our contact id 
column makes our SOL software automatically fill that column 
with a value that starts on row | with a value of 1 and goes up 


in increments of I. That's it Just add in the 
AUTO_INCREMENT keyword 
CREATE TABLE my contacts iÉ yoye wing mode Flavors 
bi £ of SQL. (MS SQL users 
( be warned, the keyword A 
contact id INT NOT NULL AUTO TNC Err, e n 
last name varchar(30) default NULL, Check your MS SQL reference 
first name varchar(20) default NULL, \ for specifie info 
email varchar(50) default NULL, The keyword does pretiy much 
gender char(1) default NULL, what you'd expect it to: it starts 
birthday date default NULL, CS iré ys op by | cach Doe gu 
profession varchar(50) default NULL, 
location varchar(50) default NULL, 
status varchar(20) default NULL, 
interests varchar(100) default NULL, 
seeking varchar(100) default NULL, 
PRIMARY KEY (contact id) 
) 


Okay, seems simple enough. But how 
do I do an INSERT statement with that 
column already filled out for me? Can I 

accidentally overwrite the value in it? 


What do you think will happen? 


Better vet, try it out for yourself and see 
what happens. 
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smart ‘able design 


1 Write a CREATE TABLE statement below to store first and last names of people. Your table 
should have a primary key column with AUTO. INCREMENT and two other atomic columns. 


EDIDIT ‚—7y—é ⁵ „„ „„ „„ „„ 
ä —— eee ieer) atte *** ä —* * att * * tte — att * * teet * E 
G —ͤ—ͤ—k 22 — 2 dear ann —k * — — — 2 G—ͤ—b—!.ſtl „„ 
„„ „„ „„ DIDI DIDI 55 EDT ^ 


2 Open your SQL terminal or GUI interface and run your CREATE TABLE statement. 


3 Try out each of the INSERT statements below. Circle the ones that work. 


INSERT INTO your table (id, first name, last name) 
VALUES (NULL, 'Marcia', 'Brady'); 


INSERT INTO your table (id, first name, last name) 
VALUES (1, 'Jan', 'Brady'): 


INSERT INTO your table 
VALUES ('', 'Bobby', Brady“); 


INSERT 


INTO your table (first name, last name) 
VALUES (' 


cindy', Brady“); 


INSERT INTO your table (id, first name, last name) 
VALUES (99, 'Peter', 'Brady'); 


4 Did all the Bradys make it? Sketch your table and its contents after 
trying the INSERT statements 


yow table 


first name last name 
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exercise solution 


1 Write a CREATE TABLE statement below. Your table should have a primary key column with 
AUTO INCREMENT and two other atomic columns. 


3 Lution 


CREATE TABLE your table 
( 


id INT NOT NULL. ATO. INCREMENT, 
First_name VARCHAR(LO), 

last. name VARCHAR(30), 

PRIMARY KEY (id) 

); 


2 Open your SQL terminal or GUI interface and run your CREATE TABLE statement. 


3 Try out each of the INSERT statements below. Circle the ones that work. 


INSERT INTO your table (id, first name, 
VALUES (NULL, Marcia“, 'Brady'); 


last name) 


INSERT INTO your table (id, first name, last name) 
VALUES (1, 'Jan', 'Brady'); 


INSERT INTO your table 
VALUES ('', 'Bobby', 'Brady'); 


INSERT INTO your table (first name, last 
VALUES ('Cindy', 'Brady'): 


INTO your t ft, first name, last name) 


This last statement '"Peter', 'Brady' T 
„orks but it 

wen * 4 Did all the Bradys make it? Sketch your tabie and its contents after 
veria INCREMENT trying the INSERT statements. 

pis yow table 


id | First name | — 
Ho [Marcia [Brady | ke we lost Jan because we 


— tried to give her an index that 
was already assigned to Martia 


Marca, Marcia, Mare 
a [rie [y 
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smart table design 


there,are no 
Dumb Questions 


Q: Why did the first query, the one with NULL for the 
id column, insert the row when id is NOT NULL? 


Even though it seems like it shouldn't succeed, the 
AUTO INCREMENT simply ignores the NULL. However, if 
it was not AUTO INCREMENT, you would receive an error 
and it wouldn't insert the row. Give it a try 


Look, you're not reassuring me. Sure, I can 
paste in the code from SHOW CREATE TABLE, but 
I've still got the feeling that I'm going to have to drop 
my table and start over entering all those records 

again just to add the primary key column the second 
time around. 


You won't have to start over; instead, 
you can use an ALTER statement. 


A table with data in it doesn't have to be dumped, 
then dropped, then recreated, We can actually 
change an existing table. But to do that, we're 
going to borrow the ALTER statement and some 
of its keywords from Chapter 5. 
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adding a primary key 


Adding a PRIMARY KEY to an existing table 


Here's the code to add an AUTO INCREMENT 


primary 


(Its a long command, 


table. 


so you'll need to turn your book.) 


key to Greg'smy contacts 


[P4or3.4o st sty) 35 ^ ui Juo 


&X98uo noÁ ue» MOH 4spJo281 peuesul Ajmau 104 Ájuo JO 9jqej Əy} ui Ap e 
SpJ0281 JO} ULUNJOD PT i293iuo2 MAU ƏY} 0j SanjeA ppe HH Siu jeu yury} noÁ oq 


p! 3203407 y 
Jupu pup 219€} ?43 o dune e ppe aj 
hax Aagunsd a4} sapeubisap shes 3| geg p soop NWwm02 ady 


jeu 24| ay} 72:60224 Pinoys no 


e (pr 3293uo2) ABM xuvWrINd daw 
‘LSUIA LNSWXHONI OA TION LON INI PT 3293uo2 NWNTOD daw 


X S oes se S3993uoo Au sIHVI WALT 
sit Á23 Lapi 4 [24 Eag s 
anok nd Pe Populi aye) 243 oF weno? ^? 
A j td e r f oob 5SH yq x 1 Wainy !puguruo2 Fi 


waa ppe o po 244 5,247} 
24} ppe "3 ?P? TOS Mau no s 2424 


po 2 MUNO? mou 749 ane 
OF *4em3jos INF $1129 isy 
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ALTER TABLE and add a PRIMARY KEY 


Try the code yourself, Open your SOL terminal. USE the gregs list 
database, and type in this command: 


File Edit ende Help. Alterations 


» ALTER TABLE my contacts 


-» ADD COLUMN contact id INT NOT NULL AUTO INCREMENT FIRST, 
-» ADD PRIMARY KEY (contact id); 


This tells us that it 
added the Column — Query OK, 50 rows affected (0.04 sec) 
ko the SO retards Records: 50 Duplicates: 0 Warnings: 0 
we already have in 

our table. You won't 

this man 

en That's slick! I have a primary key, 
complete with values. Can ALTER 
TABLE help me add a phone 
number column? 


To see what happened to your table, try a 
SELECT * from my contacts; 


The Contact d Column 


File Edit Wi Help Alterat 
has been added Fust ue 1 indow elip erations 
Fm A ee 
Siro table before all | contact id 
the other columns ; a m 
Anderson Jillian jill anderson&yahoo.c 
Joffe Kevin kj8simuduck.com 
Because we used : 


j ENT Newsome Amanda aman2luv@yahoo. com 
AUTO_INCREM 1 Garcia Ed ed998mysoftware.com 
Roundtree Jo-Ann jojo8yahoo. com 
Briggs i brig 


the tolumn was filled 
in as esch retord in 
the table was updated 


^ 


s un t the 
k R member, this 157 t i 
uisi : »" we et 9 new record, the D ^ the table; ces 

= Column will be given 3 val rontacts 
EN than the highest setback Vsus has à lot of ton 


table. |F the last record has 


72 eae | 
23, the next one will be 24 contact id of 


Will Greg get his phone number column? Turn to Chapter 5 to find out. 
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Your SQL Toolbox 


You've got Chapter 4 under your belt. 
Look at all the new tools you've added 
to your toolbox now! For a complete list 

of tooltips in the book, see Appendix iii. 


ATOMIC DATA 


Data in Your Columns is atomic if 
s been broken, down, into the 
Mic: Pieces that yov need. 


SHOW CREATE TABLE 


Use this Command to see n 

he 
Correct syntax for creat 
existing table. "ets do 


A col mn or set of tolumns that 
ied) identifies a row of data 
in a table 
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smart :55/^ design 


Let's make the clown table more atomic. Assuming you need to search 
on data in the appearance and activities columns, as well as 
last seen, write down some better choices for columns. 


There's no definite correct answer here 


The best you can do is to pull out things like gender, shirt color, pant 
color, hat type, musical instrument, transportation, balloons (yes or no 
for values), singing (yes or no for values), danting (yes or no tor values) 


To make this table atomic, you ve got to get those 
multiple activities into separate Columns, and those 
multiple appearance features separated out 


Bonus points if you wanted to separate out the 
location Column into address, city, and state! 


you are here » 195 


5 ALTER 


— + 
* Rewriting the Past 


If I had it to do over 
again, I would have gone 
for a bubble bath. 


aA 


— 


Ever wished you could correct the mistakes of your past? 
Well, now is your chance. By using the ALTER command, you can apply all the 
lessons you've been learning to tables you designed days, months, even years ago 
Even better, you can do it without affecting your data. By the time you're through 
here, you'll know what normal really means, and you'll be able to apply it to all your 
tables, past and present 
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changing greg's table 


We need to make sowe changes 


Greg wants to make a few more changes to his table, but he 
doesn't want to lose any data. 


Fie Eda Window Het KeyedUp 


Anderson Jillian 


Joffe Kevin kj8simuduck.com 
Newsome Amanda aman21luv$ yahoo.com 
Garcia Ed ed998mysoftware.co 
Roundtree Jo-Ann jojo8yahoo. com 


So, I can add that phone 
number column after all? 


Yes, you can use ALTER TABLE 
to add it easily. 


In fact, we think you should take a stab 

at it yourself since you've already met the 
ALTER command, Do the next exercise to 
get your code! 
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ALTER 


Take a close look at the ALTER TABLE command we used to add 
the primary key column in Chapter 4, and see if you can come up 
with your own command to add a phone column that can hold 10 


digits. Note that you won't need to use all of the keywords in your 
new command. 


ALTER TABLE my contacts 


ADD COLUMN contact id INT NOT NULL AUTO INCREMENT FIRST, 
ADD PRIMARY KEY (contact id); 


Write your ALTER TABLE command here: 


eRe EER RR RRO EE EERE EERE EE EE EER 4j 4 EERE HEE EEE PERE „ EEE REESE EERE REET ES 
‚—U REET ETE EERE 4j 44 4 4 4 ˖ ˖ 4 4 „ E EERE ETE T EE ERE R ERNE TEESE 


G ͤ—ͤ— 4ö!ũ PRjh „„ REET TTT EERE E ERTS TTT HH mmm IH 


You can even tell the software where to put the phone column with the keyword AFTER. See if you can 
work out where to put the keyword to ADD the new column right after the first name column. 


Write your new ALTER TABLE command here: 


‚—ͤ—ꝓͤ —; —ꝶ̃U——UF3n n õũ7 „„ „„ „„ „„ „„ 
‚—U 1ꝶrũJt R 33—2½ꝰ2-h „„ EERE EHTS EEE „„ „„ „„ 


G—ͤ—ͤn/—44«4ööt3V„4„44%4%jũj%ũ „%% %%j% „„ 
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sharpen solution 


Solution Take a close look at the ALTER TABLE command we used to add 
the primary key column in Chapter 4, and see if you can come up 


with your own command to add that phone column. Note that you 
won't need to use all of the keywords in your new command. 


ALTER TABLE my contacts 
ADD COLUMN contact id INT NOT NULL AUTO INCREMENT FIRST, 


ADD PRIMARY KEY (contact id); Si ? T 
The keywords we left out from the 
Write your ALTER TABLE command here: previous cxdetie are NOT MILL, 


T AUTO |NCREMENT, and FIRST 
he name of the table we're 


altering is still my Contacts 


·‚——œ4&ꝙũw7 0 331733 „„ „„ „„ „„ „„ „„ „„ „„ „„ RESET EERE EERE SETH EE 


‚—ͤ—ͤ([? P — V V q 323) 


r r ͤ hmt 


character: er greg didn't think 
about numbers 


7 T 

pgs the bit that tells the new column 5 did 
Command exact} h 

you want to change the table 


You can even tell the software where to put the phone column with the keyword AFTER. See if you can 
work out where to put the keyword to ADD the new column right after the first name column. 


Write your new ALTER TABLE command here: 


—ͤ]]ꝶů23nBn v 


‚ꝗ—ü—4ʒr R= * Fx * 0Z 32% „ „„ „„ „„ „„ „„ 


AFTER Fest name; 
The keyword AFTER followed b " 
y the name 1 ‘onal if you don 
d ee want the new Column to be. lag vsti is added to 
ts Puts the p Colum h 
First name 52 nin M" i after the the end of the table 
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You've seen that you can use the keywords Beh ind 
FIRST and AFTER your column, but you can : 
also use BEFORE your. column and LAST. the geenes 


And SECOND, and THIRD, and you get the idea. 


SQL Keywords Magnets 


Use the magnets below to change the position of the phone column 
that's being added. Create as many different commands as you can, 
then sketch in the columns after you've run the command. 


ALTER TABLE my contacts 
ADD COLUMN phone VARCHAR (10) 


ALTER TABLE my contacts 
ADD COLUMN phone VARCHAR (10) 


| seme id | phone | lastname | first_name | email | 


ALTER TABLE my contacts 
ADD COLUMN phone VARCHAR (10) 


| emted id | lastname | phone | first_name | email 


ALTER TABLE my contacts 
ADD COLUMN phone VARCHAR (10) 


( 
Add your maanets 


the statement 


Use the semicolon as many "us 


times às You need to 
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sqi magnets solution 
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SQL Keywords Magnets SOLUTION 


Use the magnets below to change the position of the phone column 
that’s being added. Create as many different commands as you can, 
then sketch in the columns after you've run the command. 


ALTER TABLE my contacts FIRST puts the phone Column 


ADD COLUMN phone VARCHAR(10) L3 EN d beoe. all the other cleus 
| phone | contaid | lastname | firstname | em 


ALTER TABLE my_contacts 


ADD COLUMN phone VARCHAR (10) ES "NU 
LAS puts the Phone 


ALTER TABLE my contacts column after all the 
other Columns, and so 

ADD COLUMN phone VARCHAR(10) | FIFTH | CJ «—- does FIFTH and not 
addin ition à 

ALTER TABLE my contacts "S ii ia alten 

ADD COLUMN phone VARCHAR (10) Li) y" 

| contac_id | last mame | first name | — email — | — phone — 


ALTER TABLE my contacts 


ADD COLUMN phone VARCHAR (10) — . £— SECOND puts the phone 


column second, and so does 
ALTER TABLE my contacts BEFORE (if you use it with 
ADD COLUMN phone VARCHAR (10) 


— the last. name tdumn) 
— 7 
| contact_id | phone | last name | firstname | email 


ALTER TABLE my contacts AFTER last name puts the 


ADD COLUMN phone VARCHAR(10) phone Column third If you'd had 
a THIRD magnet, that would 


— C} . have dove the sane: Ling 
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Table altering 


The ALTER command 
allows you to change 
almost everything in 
your table without 
having to reinsert your 
data. But be careful, if 
you change a column 
of one data type to à 
different one, you risk 
losing your data, 


‘ BRAIN 
POWER 


Why might this table need altering? projekts 


ALTER 


Dataville Alterations 


OUR SERVICES FOR EXISTING TABLES: 


CHANGE both the name and data type of an existing column * 
MOD IFY the data type or position of an existing column * 


ADD a column to your table—you pick the data type 


It's just a little 
alteration, it 
won't hurt a bit. 


DROP a column from your table * 


a Possible loss of data may occur, no guarantees offered. 


ADDITIONAL SERVICES 


Rearrange your columns 
(only available when using ADD) 


wood floor installation | Keler — | 
| roofing | Jackson | 


— | i 
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renovating your table 


Extreme table makeover 


Lets start our alterations with a table 


Welcome to Extreme Table 

Makeover! In the next few pages, 
we're going to take a broken-down table 
and turn it into something any database 
would be proud to have in it, 


in need of a major makeover. 


O 
This doesn t tell us enough 
about what this table is P 
= . Maybe we tan aive this A 
This Column name somt underscores to make 
tells vs nothing — it more readable 


about whats in it 
E “Sy Projekts 


| number — |  desciponofproj - 
= i outside house painting Murphy 


— — remodel 
— U 


:LŮUEr x ge a A While the table and column names 


aren t great, the data in the table 
is valid, and we'd like to keep it 


Let's use DESCRIBE to see how this table is constructed. 
This shows us if a columns ts the primary key and what 
type of data is being stored in cach column. 


--» DESCRIBE projekts; 


int (11) 
descriptionofproj varchar (50) 
contractoronjob varchar (10) 


in set (0.01 
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ALTER 


Renaming the table 


The table has some problems in its current state, but thanks to AL TER, we 
will make it suitable to contain a list of home improvement projects needed 
for a particularly run-down house. Our first step will be to use ALTER 
TABLE and give our table a meaningful name. 


“Projekts” is the old 
name of our table 


ALTER TABLE projekts 
RENAME TO project list; 
— — * 


project list" i5 the new 


It's practically English! We name we're giving our table 


want to REN ME our table 


This description will help you figure out how else you need to ALTER the table. 
Find the columns in this sentence that describes how we're going to use our 
table, then fill in the column names 


— 


To make our table NORMAL, we'll also add a primary key 
with a unique project number in it. Then we'll need 
columns to describe each improvement, its start date, 
estimated cost, and the name of the contracting company 


working on it, along with their phone number. 


— 


— 
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exercise solution 


This description will help you figure out how else you need to ALTER the table. 
Find the columns in this sentence that describes how we're going to use our 
table, then fill in the column names 


Don't worry if your Column names don’t 
exactly matth these Some amount of 


abbreviation is acceptable as long as it's 


Make sure the ort names, like clear what is being stored 


proj id, make sense to Now and 
anyone else who might work with 
the database 


— "Dea 
— 


To make our table NORMAL, we'll also add «(primary key a (primary key 
hc project number in it. Then we'll need 
columns tc & each improvement, its fart date, 
. and thé nameof the cao company 
i 


working on if, along wi uu. eir phone number; 


AL 
[ con name | name 
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We need to wake sowe plans 


project list 


|  desciptionefproj — | «ontractoronjob | 
kitchen remodel 


wood floor installation | Keler | 


It appears that data for three of our new columns is already in place. 
Instead of creating all new columns, we can RENAME our existing 
columns. By renaming these columns that contain valid data, we 
won't need to insert the data into new columns. 


Which existing column might be a good 
candidate for our primary key? 


ALTER 
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changing column 


Ketooling our columns 


Now we have a plan to get us started,and we can ALTER the columns 
already in our table so they fit with three of our new column names: 


b> number is our primary key: proj. id 


p descriptionofproj isa description of cach 
improvement project: proj desc 


E contractoronj ib is the name of the voted 
company, or con name for short 


That just leaves us with the three columns called est cost, 
con phone,and start date to add. 


This Column will contain à 


»voyett 
deseri tion [or eath proje 


4 t \ st 
c: We'll name it proj de 


Since it's First in the table 

this column will become ovr This Á i = " 
proj id it'll contain the af UN. 
iin ^" Company, con name 


project_list 


Structural changes 


We've decided to use existing columns for three of our needed columns. 
Beyond just changing the names, we should take a closer look at the data 
type that each of these columns stores. 


Here's the description we looked at earlier. 


--> DESCRIBE projekts; 


int (11) 
descriptionofpro} varchar (50) 
contractoron job varchar (10) 
„„ 


3 rows in set (0.01 sec) 


ERAIN 
BARBELL 


Look at each of the columns Type and decide if 
the current types are suitable for future data that 
we might be storing in this table. 


you are nere » 
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ALTER ənd CHANGE commands 


ALTER and CHANGE 


For our next step, we'll change the column number to have a 
new name, pro} id. and set itto AUTO. INCREMENT. Then 
we'll make it à primary key. [t sounds complicated, but it really 
isn’t. In fact, vou can do it all in just one command: 


This time we've using 


CHANGE COLUMN since 


we re Changing both the We're still using the same 

name and the data type table, but remember, we 

of the Column formerly gave it 2 new name " " 

known as "number" 2 proj id is the new and we want it filled with 
name we want our 


auto inérementing integers 


ALTER TABLE project list c. Vd no NULL values 
CHANGE COLUMN number proj id INT NOT NULL AUTO INCREMENT, 
ADD PRIMARY KEY ('proj id'); 


Here's the part that tells our SQL 
software to use the newly named 
pro) id tolumn às the primary key 


pe your perci 


Sketch how the table will look after you run the command above. 


Answers on page 233. 
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ALTER 


Change two columns with one SQL statement 


We're going to change not one, but two columns in just ome statement. We'll alter the names of the 

columns called descriptionofproj and contractoronjob, and at the same time we're 

also going to change their data types. All we have to do is include both CHANGE COLUMN lines in 
one ALTER TABLE statement and put a comma between them. 


deserip tif pro us the 
name of the eld Column 
that we're Changing in 


i We're intireasing the 
this Command 


number of rd haratters 


so we can have longer 
Column $ new name deseription: 


ALTER TABLE project list c Va 


CHANGE COLUMN descriptionofproj proj desc VARCHAR (100), 
CHANGE COLUMN contractoronjob con name VARCHAR (30) ; 


7 
The other old Column name, T P 


" tonkvattovonjob , is also going lo con name, and 
to be changed here's its new data type 


“proj de st” is the 


MARMAAARARRRRRARMAAATAAAARERRRRRRARAATRARRRRARARAATARERRRARARAYTARWERRRRARAYTAAARARRRRRRRATARERRRRRRRATAAERRRRRATA TA ERR RR 


If you change the data type to something new, you may lose data. 


If the data type you're changing to isn't compatible with the old data type. your 


Wa t h it! command won't be carried out, and your SQL software will tell you that you have 
e * anerror in your statement. 


But worse news is that if they are compatible types, your data might be truncated. 
For example: going from varchar(10) to char(1), your data will change from 'Bonzo' to just 'B' 


The same thing applies to numeric types. You can change from one type to another, but your 
data will be converted to the new type. and you may lose part of your data! 


MODIFY keyword 


If I want to change the data type of a column, say 
to hold more characters, but I want the name to stay the 
same, I can repeat the column name, right? Like this: 
ALTER TABLE myTable 

CHANGE COLUMN myColumn myColumn NEWTYPE; 


That would definitely work, but there's 
actually a simpler way. 

You can use the MODI FY keyword. It changes only 
the data type of a column and leaves the name alone. 


For example, suppose you needed a longer column 
to hold the proj desc. You want it to be 


VARCHAR (120). Here's all vou need to do. 


ALTER TABLE project list 
MODIFY COLUMN proj desc VARCHAR (120); 


The nime of the 
we ve modifying 


Column 


The new data tyre: 
— 


And of course You've made sure that 
the new data type won t Cause you to 
truncate your old data! 


there are ngo 
Dumb Questions 


Q; What if | want ot change the order of my columns? Can 
I just do: ALTER TABLE MODIFY COLUMN proj desc AFTER 
con name; 


* You can't actually change the column order once the table 
already has been created. The best you can do is to add a new 
column into the position you want and drop the old one, but you ll 
lose all the data in the old column 
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Q; But isn't it going to be a problem if the columns are stored 
in the wrong order? 


Å: No, because fortunately, in your SELECT queries, you can 
specify the order in which your columns will be displayed in the query 
results. It doesn't matter what order the data is stored in on your hard 
drive. since you can: 


SELECT column3, columnl FROM your table; 
or: 

SELECT columnl, coiumn3 FROM your table; 
or any other order you wish 


ALTER 


Hey, I'm on the phone 
with my agent. You go ahead 
and add in those remaining 
columns, will you? 


project list 


We still need to add in three more columns: a phone number, à start date. 
and an estimated cost. 


Write a single ALTER TABLE statement below to do this, making sure to pay 
attention to those data types. Then complete the finished table below. 


·‚H— ũ ũ æ “?“0᷑ k h „„ EERE AAA 
‚G—ͤ——[— ! 33 2ũ37⁊ 33 -"0n-————— 
—y[ ůů ůũ„ꝛ—ꝛ 4“ e ũũũũ 344444 „ „„ hm 


‚—ͤ— ꝶ :ꝶ ꝶ::õ——3—1— ́ R 3ũ3! 3j 4 3 33*2?5d& 


project list 
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more exercise solutions 


Hey, I'm on the phone 
with my agent. You go ahead 
and add in those remaining 
columns, will you? 


project list 


We still need to add in three more columns: a phone number. a start date. 
and an estimated cost. 


Write a single ALTER TABLE statement below to do this, making sure to pay 
attention to those data types. Then complete the finished table below. 


A VARCHAR of 10 allows 


us to add the 
area e. 
ALTER TABLE project_table * 


i „œ ADD COLUMN tom phone VARCHAR(IO), 
We've adding 
new Columns, so — ADD COLUMN start_date DATE, 
were using ADD 
“> ADD COLUMN est cost DECIMAL(7,2); 


Remember ovr DEC fields? 
We've set this so it's 7 digits 
long with two decimal places 


project list 


ALTER 


Quick! DROP that column 


Stop everything! 


We just found out that our project has been placed 
on hold. As a result, we can drop our start date 
column. There's no point in having an unnecessary 
column lying about taking up space in the database, 


It's good programming practice to have only the 
columns you need in your table. II you aren't using a 
column, drop it. With ALTER, you can easily add it 
back again, if vou need it in the future. 


The more columns you have, the harder your RDBMS 
has to work, and the more space your database takes 
up. While you might not notice it with a small table, 
when your tables grow, you'll see slower results, and 
your computer's processor will have to work that much 
harder. 


Actually, you go ahead and write the SQL statement to drop 
the start date column. We haven't shown you the syntax for 
it yet, but give it a try. 
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sharpen solution 


Actually, you go ahead and write the SOL statement to drop 
the start date column. We haven't shown you the syntax for 
it yet, but give it a try. 


Here's our project list 


a 


ALTER TABLE project_table 
If you want to drop DROP COLUMN start_date; 


the start date Column, 
you Can use the DROP Fi 
Command. That was easy! 


— 


^ 

The Column to remove 
n j | 

from the table 


—ͤ— : ETE EERE RHEE ET „%%% „„ „„ 


Once you've dropped a column, everything 
that was stored in it is removed too! 


want to do a SELECT from the column that you 

intend to drop to make absolutely certain that you 
want to drop it! You're better off having extra data in your table 
than missing a vital bit of data. 


Wa t ch i t! Use DROP COLUMN very cautiously. First you may 
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ALTER 


It's time to turn your tired old 
hooptie table into a date magnet 

and take it to a level of table 
pimpification you never knew existed. 


Its simple. Take this sorry little "before" table with used car data and ALTER it 
into that shiny, gorgeous "after" table. Part of the difficulty is to not disturb any 
of the data in the table, but to work around it. Are you up to the challenge? 


Bonus points if you can do it all with a single ALTER TABLE statement. 


Baf OPE hooptie 


| wor | year | — —mo | — howmuch — 
silver | 1998 — | ^ Boer | ^ 17992540 | 
— | 2000 | Jaeger — 
| red | 2002 |  Codiloc | 


| 2 | SAEDA448175804113 
| 3 | 3oYeke3NT2G280668 | Cadillac | | 2002 | 4021590 


RNKLK66N33G213481 17992.54 
— | 1599500 
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pimped-out table 
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It's time to turn your tired old 
hooptie table into a date magnet 
and take it to a level of table 

pimpification you never knew existed. 


Its simple. Take this sorry little "before" table with used car data and ALTER it 
into that shiny, gorgeous "after" table. Part of the difficulty is to not disturb any 
of the data in the table, but to work around it. Are you up to the challenge? 


Bonus points if you can do it all with a single ALTER TABLE statement. 


— | 1998 | Porsche | — Boxer | — 17992540 | 
| Nuu | 2000 | Jaguar | x | — 95 
| red | 2002 | Cadillac | Escalade |  — 402159 | 


wid | — — vm f make | model | color | vem | prie 
— | RNKLK66N336213481 | Porsche | Boxer | sive | 1998 | 1799254 | 
| 2 | sAEDAsaBizsBoan3 | Jaguar | — 59 | Nut | 2000 | 1599500 | 
| 3 ü pp p. |  Codiloc | Escalade | red | 2002 | 4021590 | 
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ALTER 


Y A P ^ n - 

fou Could have Gone à DESCRIBE 

tirst X * 
the 


data types of e3 
ata types ot each column were to 


be s 


ure You werent 4 


so you Could see what 


i runcatina an 
data J ony 


ALTER TABLE hooptie -— 
RENAME TO car table, 

ALTER TABLE car table 

ADD COLUMN car. id INT NOT NULL AUTO INCKEMENT FIRST, 

ADD PRIMARY KEY (car. id), 

ALTER TABLE car. table 

ADD COLUMN VIN VARCHAR(I6) SECOND, Younced do renine Ue 


: T 

tolumn Called mo to “model 
' 

before You move the Color 


CHANGE COLUMN mo model VARCHAR(Z0), — P and year columrs after it 


™ 


MODIFY COLUMN color AFTER modell 


! jive the e 
Column mode a data type 


MODIFY COLUMN year SIXTH,4— 7 174 ths hve nien AFTER 


year BE FORE price 


CHANGE COLUMN howmuch price VECIMAL(, Z); 
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no dumb questions 


there jure no 
Dumb Questions 


Q: Earlier you said that | couldn't reorder my columns with 
MODIFY. But my SQL software tool lets me reorder them. How is 
it doing that? 


A: Your software is actually doing a bunch of commands behind 
the scenes. It is copying the values from the column you wish to 
move, saving them into a temporary table, dropping the column you 
wish to move, altering your table and creating a new column with 
the same name as the old one where you want it to be, copying all 
the values from the temporary table back into your new column, and 
deleting the temporary table. 


It's usually better just to leave the position of your columns alone if 

they already have data in them and you aren't using software to do 
all those steps for you. You can SELECT your columns in any order 
you like. 


Q; The only time it's easy to change the column order is 
when I'm adding in a new column? 


A: Correct. The best choice is to think about the order as you 
design the table in the first place. 


Sa POINTS 


Use CHANGE when you want to change both 
the name and the data type of a column. 


m Use MODIFY when you wish to change only the 
data type. 


wm DROP COLUMN does just that: it drops the 
named column from the table. 


Use RENAME to change the name of your table. 
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Q: What if | accidentally created a primary key, and then 
changed my mind and wanted to use a different column? Is 
there a way to remove the primary key designation without 
changing the data in it? 


A: There is, and it's simple: 


ALTER TABLE your table DROP PRIMARY 
KEY; 


Q: What about AUTO INCREMENT? 


A: You can add it to a column that doesn't have it like this: 


ALTER TABLE your_table CHANGE your_id 
your id INT(11) NOT NULL AUTO INCREMENT; 


And you can remove it like this: 


ALTER TABLE your table CHANGE 


your id INT(11) NOT NULL; 


your id 


Its important to keep in mind that you can only have cne 
AUTO INCREMENT field per table. it has to be an INTEGER 
data type and it can't contain NULL. 


You can change the order of your columns using 
FIRST, LAST, BEFORE column name, 
AFTER column name, SEC OND, THIED, 
FOURTH, etc. 


wm With some RDBMSs, you can only change the 
order of columns in a table when you add them 
to a table. 


ALTER 


My table now has a primary key and a 
phone number column. But it's still not 
very atomic. Some of the queries I need 
to do are difficult—for example, querying 
by the state in the location field. 


ALTER TABLE can help you improve 
your table design 

By using ALTER TABLE together with SELECT 
and UPDATE, we can take awkward, non-atomic 
data columns and refine them into precise 
atomic columns. It's all about combining the 
SOL statements. you've already learned in the 
right ways. 

Let's take a look at the CREATE TABLE 
statement for Gregs my. contacts table, 


CREATE TABLE my contacts 
( 
contact id INT NOT NULL AUTO INCREMENT 
last name VARCHAR(30) default NULL, 
first name VARCHAR(20) default NULL, 
We added these EMAIL VARCHAR(50) default NULL, 
two lines to gender CHAR(1) default NULL, 
dast, birthday DATE default NULL, 
Primary key profession VARCHAR(50) default NULL, 
location VARCHAR(50) default NULL, — "Tie lu cdi 
status VARCHAR(20) default NULL, &——— aren't very atomic 


— 


interests VARCHAR(100) default NULL, we eS ide 


seeking VARCHAR(100) default NULL, <—— ALTER TABLE 
PRIMARY KEY (contact id) 
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breaking apart 


A closer look at the non-atomic location column 


Sometimes Greg just wants to know someone's state or city, so the Location 
column is a good candidate to break apart into two columns. Let's see what the 
data m the column looks like: 


--» SELECT location FROM my contacts; 


Seattle, 
Natchez, 
Las Vegas, 
Palo Alto, 


A bit of the data from 


the location Column of — i 
the my Contacts table Seattle , WA Two letter state 


Natchez, MS ae 
Las Vegas, NV 

TR e Palo Alto, CA 

— NYC r NY ^. A Comma 


This data is consistently formatted. First is the city 
name, followed by a comma, and then a two-letter state 
abbreviation. Because the data is consistent, we can 
separate the city from the state. 


GRAIN 
BARBELL 


Why do we want to separate the city from the 
state? 


What do you think we're doing next? 


ALTER 


Look for patterns 


Every location column in the my. contacts table follows the 
same pattern: City Name, followed by a comma, and then the 
two-letter state abbreviation. The that fact it's consistent and 
follows a pattern will help us break it down so it's more atomic. 


ame ters always 

These last two tharat 

c i t N XX — contain the state 3 A 

i " ’ we had à state Column m our : j 
this is the data we d want m * 


This Comma that's alwa 5 m f t of 
state abbreviation i cdi i dy os 


We can grab everything in front of the comma so we And we can take the last two characters of our location 
can put it in a column containing city names. column to put in a new column called state. 


City Name XX 
£C * 


We need à furt ten that allows And we need à unctio 
u n that ill 
ü to grab everything before grab the last two characters 
he Comma.. 


E Write an ALTER TABLE statement that adds city 


and state columns to my. contacts. 


‚ ꝓ T* 


Ten v NWmo) dd 


—ꝗ—„—k— ũů3 „%%% „„ „ „„ 


s ^v? Nwymoo ddv 


nope hm 31941 warty 
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string functions: 


A few handy string functions 


We've located two patterns. Now we need to grab the state 
abbreviation and add it to a new state column. We also need 


e mimi | Text values and 
everything in front of the comma for a city column. After we create 
our new columns, here’s how we can extract the values we need: values stored 


in CHAR or 
To SELECT the last two characters VARCHAR 


Use RIGHT () and LEFT () to select a specified number of characters columns are 


Irom a column. 


known as strings. 


SELECT RIGHT (location, 2) FROM my contacts; 


Start at the RIGHT 
side of the Column 
(You can use LEFT in 
exactly the same way.) 


This is how many Characters 
to select from the RIGHT 


£ f i 
side of the column 


This is the Column 
te use 


String functions 
To SELECT everything in front of the comma allow you to 
— ! " select part of a 
se SUBSTRING INDEX () to grab part of the column, oi 


substring, This one will find everything in front of a specific 
character or string. So we can put our comma in quotes, and 
SUBSTRING INDEX() willselect everything in front of it. 


text column. 


SELECT SUBSTRING INDEX(location, ',', 1) FROM my contacts; 


Paain, the 
yr M à Here s the cs This is the tricky part. [4's "|" because it's 
Column name the Command is 


looking for the rirst Comma. |$ it were "2" 
This grabs pav i Bt the column, looking for it would keep going until it found à second 
or substr ing t looks for the Comma ‘and grab everything " front of that 
string in single quotes (n this 
tase, it's à Comma) and grabs 
everything in front of it 
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TRY tHi$ at Home 


^ SQL possesses a number of functions that let you manipulate string values in your tables 
Exerci$e Strings are stored in text columns, typically VARCHAR or CHAR data types 


Here's a list of some of the more common and helpful string functions. Try each one for 
yourself by typing in the SELECT statements 


SUBSTRING (your string, start position, length) gives you part of your string, 
starting at the letter in the start position. length is how much of the string you get back 


SELECT SUBSTRING('San Antonio, TX', 5, 3); 


UPPER (your string) and LOWER(your string) will change everything in the string to 
uppercase or lowercase, respectively 


SELECT UPPER (‘uSa'); 
SELECT LOWER ("spaGHEtti"); 


REVERSE (your string) does just that; it reverses the order of letters in your string 


LTRIM(your string) and RTRIM(your string) returns your string with extra spaces removed 
from before (to the left of) or after (to the right of) a string 


SELECT RTRIM(' catfood '); 
LENGTH (your string) returns a count of how many characters are in your string. 


SELECT LENGTH('San Antonio, TX '); 


IMPORTANT: string functions do NOT change the data stored in your 


table; they simply return the altered strings as a result of your query. 


ALTER 
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what's my purpos 


"a 


s. C * 
* WHAT'S NO, PURPASE? 


We're trying to take the information in our location column and transfer 
it into two new columns, city and state, 


Here are the steps we'll take to do that. Match each step to the SOL 
keyword or keywords that we need to accomplish that particular step. 


SUBSTRING INDEX() 


1. Take a look at the data in a particular 
column to find a pattern. 


ADD COLUMN 


2. Add new empty columns into our table. 
ADJUST 
RIGHT 


3. Grab part of the data from a text column. 


ALTER TABLE 


4. Put the data we grabbed in step 2 into 


DELETE one of the empty columns. 


INSERT 


UPDATE 
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We know how to use all the right pieces, but we 
still don't know how to put them together efficiently. 


Maybe we could try using those string functions with 
an UPDATE statement. 


With what we know so far, we would 
have to do an UPDATE statement, 
one record at a time, with a SELECT 
to get the right data. 


Bur with SOL, we can combine our statements. 
Turn the page to see how to put the values in our 
new columns. 
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ALTER 


what's my purpos 


s. C» 
* WHAT'S her vow 


We're trying to take the information in our location column and transfer 
it into two new columns, city and state. 


Here are the steps we'll take to do that. Match each step to the SOL 
keyword or keywords that we need to accomplish that particular step. 


EX 
SUBSTRING IND () " SELECT 


£ 
1. Take a look at the data in a particular 
column to find a pattern. 


ADD COLUMN 
E 


2. Add new empty columns into x table. 
NS / ADJUST 


RIGHT N v =< 
N 3. Grab part of the data from a text column. ` 
— ö 


ALTER TABLE 


4. Put the data we grabbed in step 2 into 


DELETE one of the empty columns. 
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ALTER 


Use a current column to fill a new column 


Remember our UPDATE syntax? We can use that to set every row in our table to contain the 
same new value. The statement below shows the syntax for changing the value of every 
row in a column. ln place of newvalue, vou can put a value or another column name 


Each row in our 1 ible is set 
UPDATE table name M im A ors T4 
ee. » ont dt d time, to This abe 
SET column name - newvalue; 
[o add data to our new city and state columns, we can use the 
string function RIGHT () inside that UPDATE statement. The string 
function grabs the last two characters from the old location 
column and puts them inte the new state column, 
UPDATE my contacts 
SET state = RIGHT(location, 2); 
^ ass: a — — ^^ 
\ — J i hat 
H * " \ ! he sty in) kunt Dor e 
f Eres the new Column \ And here th "i Sharacte’ vorn 
or our state data C^ qaos Une TV WT 
bye lota ion Column 


But how can that work? There's 
no WHERE clause to tell the 
table WHERE to UPDATE. 


It will work without a WHERE clause. 
Turn the page to see how. 
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combining 


How our UPDATE and SET combo works 


Your SOL software interprets the statement for each row in the 
table one at a time; then it goes back and starts over until all the 
state abbreviations are split out into their new state column. 


my contacts 


| contact_id | location 
Chester, NJ 


a 


Here s 
version oF our table 


à simplified 


— Katy, TX — eee 
— —— ͤ — — 


And here s our 


UPDATE my contacts W^ SQL statement 
SET state = RIGHT(location, 2); 


You can use 


Let's see it in action on this example table. First time through, it 


takes the location for the first column and operates on it. string [unctions in 


Phen it starts to run through the whole table again a second combination with 


time, finds the location in the second row, operates on it, and so 


on, until all the state records are split and it has no more records SELECT, UPDATE, 


that match the statement. 


and DELETE. 


l a 
First time UPDATE my_contacts e Takes the first retord ler ation 
through SET state = RIGHT('Chester,NJ",2) ian and operates on it 
Setond time T UPDATE my contacts ! c m" e 
throuah SET state = RIGHT('Katy, TX',2) Now the setond one 

Third and Final UPDATE my contacts Aa mA om 

time throu à . | VEE 4 thra ovr 
Ser state = RIGHT('San Mateo, CA',2) And ^ e 


because there àre 


i 
only three v etords 
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ALTER 


Altereross 


How does a crossword help you learn SQL? Well, it 
makes you think about commands and keywords 
from this chapter in a different way. 


Across Down 

2 (your string) returns your string with extra spaces 1. Use this keyword to alter the type of data stored in a column. 
removed from before (to the left of) a string. 3. You can only have one AUTO INCREMENT field per table, it 
4. Our table can be given new columns with the ALTER has to be an data type. 

statement and COLUMN clause. 5. When you no longer need a column, use COLUMN 
6. — (your string) does just that, it reverses the order of with ALTER. 

letters in your string. 7. Values stored in CHAR or VARCHAR columns are known as 


9. You can use functions in combination with SELECT, 12. Use this clause with ALTER when you only wish to change 
UPDATE, and DELETE. the data type. 
10. SUBSTRING( your string, start position, length) gives you 
part of your string, starting at the letter in the start position. 
is how much of the string you get back. 
11. Use to change the name of your table. 
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Your SQL Toolbox 


Give yourself a hand. You’ve mastered 
Chapter 5, and now you’ve added 
ALTER to your toolbox. For a complete list 
of tooltips in the book, see Appendix iii. 


of 
Lets you change the name 
. and its entire 
strutture while retaining the 
data mside of it. ALTER With CHANG 
Lets you change both the 


ALTER with ADD 


Lets you add a column to your 
table in the order you Choose. 


ALTER with DROP 


Lets you drop a Column from 
your table. 


type of an 


aa ale 
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ALTER 


spen ur ped 


Da Solution 


Sketch how the table will look after you run the command on page 210. 


from page 210. project list 
The old “number” has ——2 | proj id descriptionofpro contractoronjob 


outside house Murphy 


become proj. id, and 


that column contains 


++ r ‘Ting 
the auto—inéremencin’) 


painting 


| 2 | kitchen remodel | Valdez 


primary key values 


wood floor Keller 
installation 


roofing 


RS Altereross Solution 


C 
E 
l TR'IM "A 00 
N NEMIEIEIVIEIRISIE 
T 0 0 T 
RENAME P "S|T|R| E |[N | 
e | 
Licinioiria RENAME 
R c 0 
$ p 
l 
F 
Y 
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6 advaneed SELECT 


Seeing your data with + 
new eyes 


And then I was able 
to see just the enemy 
planes using a CASE 
statement! Kapow! 


It's time to add a little finesse to your toolbox. vou already 
know how to SELECT data and use WHERE clauses. But sometimes you need 
more precision than SELECT and WHERE provide. In this chapter, you'll learn 
about how to order and group your data, as well as how to perform math 


operations on your results. 


this is a new chapter 
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organizing existing data 


Vataville Video is reorganizing 


The owner of Dataville Video has a badly organized 
store. In his Current system, mov ies can end up on 
different shelves depending on which employee is 
shelving them. He's ordered new shelves, and he 


thinks it’s great time to finally label each of his 
movie categories, 


DATAVILEG 
video 


To: Dataville Video Staff 
. The Boss - 
enact New shelves mean new categories 


Hi gang, 
[ | want you to 
w shelves are in, 80 
loses our movies. We can use the following 
categories: 


Action & Adventure 


Drama 

Comedy 

"TT eges 

FTH. AT Horto 
<= com S Sun oid 

É- m = fi Nw Misc 
Witton, AY 


ke our 
I'll leave it to you to figure out how zio 
current table work with these new categ 


Let's do lunch, 
In the current system, true and false values are used for 


types of movies. This makes figuring out how to categorize 
dificult. For example, if a movie has both T for comedy 
and T for scifi, where should it be shelved? 


Your boss 


“T” and “F” ave short 


J c 
Cor True and False 


r tabi This is when the store 
movie e ui 
Ny S4 diu acquired 3 topy YV 
| movie id | title | rating | drama | comedy | action | gore | scifi | for kids | cartoon | purchased | 
— —— | r | rv j| r | rj rj t | r | 3620 | 
— | the Godfather | r [| r | r | vr | rj r |J r [| r | 252% | 
— Gonewihthewnd [9 | 1 | — | + | nave] 


— | American Pie — | R j| r | vr — r | r j| r j| Fr | 4192009 | 
— | Nightmare on Eim Street | R | r | r | rv J| rj r | r | r | 4192003 | 
— | Ces — | ro | — j| r jJ rj rj r — 520! | 


octo Se, — ūa 


All these columns exist so that we tàn answer Customer 
questions about the tontent of an individual movie 
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ivanced SELECT 


Problems with our current table 


Here's a rundown of the problems Dataville Video has with the current table, 


53555 IDE DIDI DI 


treviso 


> If we have T values for a number of the columns in the table, : 
? there’s no clear way to know where that movie needs to be shelved. : 
? Movies should always be associated with a single 3 : 


| People aren't clear what the movie is about. 


: Our customers get confused when they spot a gory cover in 
the comedy section. Currently none of our T/F values take 
: precedence over any others when movies are shelved. 


Adding True and False data is 8 ; 
and mistakes often happen. : 


: Every time à new movie comes in, it has to be inserted with all 

: those T/F columns. And the more of those that get entered, the 
i more errors that crop up. Sometimes a column that should have 
: been T is accidently entered as E, and vice versa. A category 

? column would help us double-check our T/F columns, and 

: eventually we might be able to get rid of those T/Fs altogether. 


What we need here is a category column to speed up 
shelving, help customers figure out what type of movie 
it is they're renting, and limit errors in our data. 


How would you reorganize the current columns into new categories? Are 
there any films that might fit into more than one of the new categories? 


ALTERing current data 


Matching up existing data 


You know how to ALTER your table to add in the new category 
column, but adding in the actual categories is a bit trickier. Luckily, 
the data that's already in the table can help us figure out the category 
for each movie, without us actually having to watch each one. 


Levs rewrite the relationships in simple sentences: 


If this column is T: 


If this column is 'T: 


If this column is 'T: 


If this column is T: 


If this column is 'T: 


If this column is 'T: 


If this column is T: 


If this column is 'T: 
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SN 


U 0 


we set the category column to drama 
we set the category column to 'comedy' 
we set the category column to 'action' 


we set the category column to 'horror' 


we set the category column to ‘scifi’ 


we set the category column to ‘family 


and this column is 8. Cretino ] we set the category column to 'family' 


and this column is NOT S. — we set the category column to misc 


y /7 


Not all cartoons are for 
helps you determine | 


category oF 


false. I the rating u G, we tan tall 


kids. The rating Column 
fa Film is in the family 
ther it's rue or 


wh 
not. depending e it ‘Family's K 


not, we'll call it ‘mise’ 


lvanced SELECT 


Populating the new column 


Now we can translate those sentences into SOL 
UPDATE statements: 


— UPDATE movie table SET category = drama where drama = 'T'; 
— UPDATE movie table SET category = comedy where comedy = 'T'; 
— UPDATE movie table SET category = action! where action = 'T'; 
PA UPDATE movie table SET category - 'horror' where gore - 'T'; 
m — UPDATE movie table SET category = 'scifi' where scifi = 'T'; 
"d , UPDATE movie table SET category - 'family' where for kids - 'T'; 
Z / UPDATE movie table SET category = 'family' where cartoon = 'T' AND rating = 'G'; 
UPDATE movie table SET category = 'misc' where cartoon = 'T' AND rating <> 'G'; 


"^ 
T s 
Kating T: 


y j ) 15 not equal to ' 
^N 2 Fill in the category value for these movies. 


movie table 


— ee eme [omer [m T [m Te — 
— . — 
— — — 


Take it Back 
Shark Bait 
Angry Pirate 


ERES E: 
Ue |e fe | 
Lane ea 
ERED 
— el — 
Le Pele 
D 
EEE 
— Meal MC — 
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sharpen solution 


Fill in the category value for these movies. 


movie table 


Paraskavedekatriaphobia 
Rat named Darcy, A 
End of the Line 


— 
LE. 
LM 
EN 
Lr 
LE. 
LE 
LE 
EE 


The question marks mean à Column was changed by more y 
than one UPDATE This value will Chanae depending on 


the order the UPDATEs were executed 


Does the order in which we evaluate each of the T/F columns matter? Yzs, t docs matter 


The order does matter | — — 
For example, if we go through the columns in order 

‘Paraskavedekatriaphobia’ would end up being Two UPDATE 
Classified as seifi, even though it might be more of a "-— 
comedy. We don't know if it should be considered statements m ay 


comedy, action, drama, cartoon, or scifi. Since it's | | 
change the same 


unclear where it belongs, it might best be placed in 
the mise category. 


4 
column 8 value. 
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advanced SELECT 


That seems fine for a small table, but 
what if you had hundreds of columns? Is there 
some way we could combine all those UPDATE 
statements into one big one? 


Well, you could write one big UPDATE 
statement, but there's a better way. 


The CASE expression combines all the UPDATE 
statements by checking an existing column's value 
against a condition. If it meets the condition, the 
i new column is filled with a specified value, 


It even allows you to tell your RDBMS what to 
do if any records don't meet the conditions 


Here's its basic syntax: 


|| 


The value in the Column 


you specify here will 


UPDATE my table be changed to d in 


appropriate value 


This begins the SET new_column = 


CASE expression 


~ CASE 


WHEN this Condition 
t ^ > WHEN columni = somevaluel 


THEN set the value of The indenting 


new. Column to this value ———— THEN newvaluel doesn't do anything 


te the expression; it 


WHEN s different 7 WHEN column2 = somevalue2 just makes it easier 


tondition is met to track what's 
THEN newvalue2 going on when yov 
THEN set the value — look at the ide 


r eia 
ot nie tin 3» ELSE - — 
this different value WV: 

A ; im Anything that doesn't matth 
This ends the CASE pica 3 


expression dnd the entire this value instead 


UPDATE statement v^ 
(because it’s followed by 


8 semitolon) 
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a for 


UPDATE with a CASE expression 


Lers see the CASE expression in action on our movie table. 


UPDATE movie table kis u the same as saying | 
SET category = i movie table SET category 
CASE 7 Lacs vem S el 

WHEN drama = 'T' THEN 'drama' 

WHEN comedy = 'T' THEN 'comedy' 

WHEN action = 'T' THEN 'action' 

WHEN gore = 'T' THEN 'horror' 

WHEN scifi = 'T' THEN 'scifi' 

WHEN for kids = 'T' THEN 'family' 

WHEN cartoon = 'T' THEN 'family' 

ELSE 'misc' 


Angry Pirate 


Potentially Habitable Planet 
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2dvanced SELECT 


PRC 


As each movie title's T/F values are run through the CASE statement, 
the RDBMS is looking for the first "I" to set the category for each film. 


Here's what happens when 'Big Adventure! runs through the code: 
g 


UPDATE 


SET category = 


CASE 
WHEN 
WHEN 


WHEN 


movie_table 


— FALSE: no category yet 
drama = 'T' THEN 'drama' FALSE: no tategory yet 


comedy = 'T' THEN 'comedy' o no Category yet 
action = 'T' THEN 'action' FALSE: no category yet 
gore = 'T' THEN imi i 

scifi = 'T' THEN 'scifi' ies 
for kids = T THEN 'family'«— ^" category yet 
cartoon = 'T' THEN 'family' <- 
'misc' 


FALSE no category yet 


TRUE category set to ‘Family’, 
and we skip to the END and 
exit the code 


Let's do one with multiple matches. Again, we're looking for the first "I" value 


here to set the category. 


Here's what happens when 'Paraskavedekatriaphobia! runs through the code: 


UPDATE 


movie table 


SET category - 


CASE 
WHEN 
WHEN 
WHEN 
WHEN 
WHEN 
WHEN 
WHEN 
ELSE 

END; 


TRUE Category set to drama; 
drama = 'T' THEN 'drama' heen 
comedy = 'T' THEN comedy Values are — " 
action = 'T' THEN 'action' 
gore — 'T' THEN 'horror' 
scifi = 'T' THEN 'scifi' 
for kids = 'T' THEN 'family' 
cartoon = 'T' THEN 'family' 

'misc' 


you are here » 243 


in CASE of problems 


Looks like we have a problew 


We may have a problem. 'Great Adventure! is an R-rated cartoon. 
Somehow it ended up categorized as ‘family’. 


MESSAGE 
Date... TOO o „ Tre 


fTelehoned — (— VÍ C NN 


[Caledioseeyou | | Wil call again _ 


[Wants to see you |_| Returned your cal! _ 
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advanced SELECT 


Change the CASE expression so that cartoons get put in the 'misc' 
category, not 'family'. 


How might we use the R rating to keep this 
sort of thing from happening in the future? 


another sharpen solution 


2 


Change the CASE expression to test for the conditions that se: a 


cartoon to ‘misc’ instead of ‘family’. 


UPDATE , table 

SET eategory = 

CASE 
WHEN drama = T THEN ‘drama’ 
WHEN comedy = 'T' THEN ‘comedy’ 
WHEN action = T THEN ‘action’ 
WHEN gore = T TREN ‘horror’ 
WHEN seifi = T THEN ‘scifi’ 
WHEN for kids = T THEN ‘family’ 


WHEN cartoon = 'T' AND rating = '4 THEN ‘Family’ 


ELSE ‘mist. N 
END; 


Your tondition tàn have multiple ae add an AND to your 


WHEN to test for whether the 
vated g it is, 


ilm is a Cartoon AND it's 


then it gets a category of ‘Family’ 


there jare no 
Dumb Questions 


Q: Do I have to use the ELSE? 


A: It's optional. You can simply leave that line out if you don't 
need it, but it's nice to have to update the value of your column 

when nothing else fits. It's better to have some sort of value than 
NULL, for example. 


Q: What happens if | leave off the ELSE but none of the 
WHEN conditions match? 


A: No values will be changed in the column you are updating. 
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Q: What if | want to only use the CASE expression on some 
columns but not others? For example, if | wanted to do a 
CASE where my category = 'misc'. Can | use a WHERE? 


A: Yes, you can add a WHERE clause after the END keyword. 
The CASE will only apply to those columns that match the WHERE. 


Q: Can | use a CASE expression with anything other than 
UPDATE statements? 


A: Yes. You can use a CASE expression with SELECT, INSERT, 
DELETE, and, as you've seen, UPDATE. 
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r — — — — — — — — — — 


To: Dataville Video Staff 
CASE CONSTRUCTION 


From; The Boss 


Subject: New sections mean new categories! 


Your boss, always a bit wishy-washy, has decided to change 
things up a bit. Read his email and write a single SOL > mil 
statement that will accomplish what he wants. My happy video Wy 


ions. l'm 
I've decided to create some new sections 


[ ed 
thinking that R-rated movies ines be 2 
in a different section than G and PG. - 


create 5 new categories: 
horror-f 
action-f 
drama- 
comedy 
scifi-r 


And if there are any G-rated movies in the misc 
section, move 'em to Family. 


Thanks. That'll be great, 
Your boss 


‚—U / k ũ ß „ 4 4 4 4 ˖ ˖ ˖ é§—1 ß 636333633366 


‚—ñ!.y.ññũñ. h ꝶů hn „„ 666õ—*% 6770 


G—ͤ—lD3ã3 


—ͤ— 4 h⁸«%1 h7ñk %%% „„ „„ „„ „ „„ „„ „„ „„ „„ „ „„ 


DLL 


| 
I 
| 
| 
| 
| 
| 
| 
l 
| It turns out that the new categories are causing customers to 
EEE —— a 
l 
| 
| 
| 
| 
| 

l 

| 

| 

| 

| 


REEL EERE EET EEE EE EERE EET E EE EERE RHETT EEE EEE EEE EEE EEE REET TEE EEE EEE EEE 


G —ͤ—ͤ—ͤ “b 1 2ů305 3344 „„ „ „„ „ „ „ „ „„ „ „„ „„ „ „„ „ „„ „„ 


‚U—U— ̃.ꝑ E ů3ů3ã „„ „„ % „ „ „ „ „ „ „ „„ „„ „„ „ „„ „„ „„ „„ „„ „„ 


Finally, delete all those T/F columns we don't need anymore. 


‚G—ͤ—ͤ([L— * REbjk'' . *** % %%% „„ „„ „ „ „ 


G‚ä—ͤ— d 3 ů3—5*ũ⁵ͥr¹m ) 4 4 4 4 4 „„ „ „„ 
‚ (——ꝶ 00 „ „ 4 4 4 4 4 4 4 44 „ A 
ä —*- ä 97＋7⁊—„ „„ 
Pere ũ jj „4 erties tee 
‚—Pk½⅔nůöC!V⅛ ʒꝶ ZII 64446 


REET 554 4 „ „ „ „„ „„ „„ „„ „„ „„ „„ „„ „„ „„ „ 


‚— n ch 3335353032õ2% 


s — — — — — — — — — — — — — — — — — — — " 
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case construction solution 


FTP 


CASE CONSTRUCTION SOLUTION 


Dataville Video Staff 


: The Boss id 
Ais New sections mean new catego 


Your boss, always a bit wishy-washy, has decided to change 
things up a bit. Read his email and write a single SOL 
statement that will accomplish what he wants. 


My happy video family. 


some ctions. m 
I've decided to create new . ape 
thinking that R-rated movies eo date 
in a different section than Gand PG. 


create 5 new categories: 


UPDATE movietable 
SET category = 
CASE 


WHEN drama = ‘T’ AND rating = 'R’ THEN ‘drama—r’ 3 

WEN tomedy = ‘T’ AND rating = 'R’ THEN comedy drama- 

WHEN action = 'T' AND rating = ‘R’ THEN ‘action—r’ omer 

WHEN gore = T AND rating = R THEN ‘horror-r’ san in the misc 
WHEN seifi = F AND rating = 'R' THEN ‘stifi-e’ And if there are any G-rated movies | 


WHEN category = ‘mise’ AND rating = & THEN ‘family’ 
END; 


section, move ‘em to Family. 


Thanks. That'll be great, 
Your boss 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| It turns out that the new categories are causing customers to 
have a tough time finding movies. Write a statement that gets rid 
| of the new R-rated categories you just created. 
| UPDATE movietable 
SET category = 
l CASE 
| WHEN category = ‘drama—v’ THEN ‘drama’ 
WHEN category = 'tomedy-v' THEN ‘comedy’ 
| WHEN category = 'attion-v! THEN ‘action’ 
WHEN category = ‘horror—v’ THEN ‘horror’ 
| WHEN category = ‘sifir THEN saf 
| END; 
| 
| 
| 
| 
| 


ALTER TABLE movietable 
DROP COLUMN drama, 
DROP COLUMN comedy, 
DROP COLUMN action, 
DROP COLUMN gore, 
DROP COLUMN seifi, 
DROP COLUMN for_kids, 
DROP COLUMN cartoon 


| im. ime — a m4! amm mw , um "wmm 


| 
| 
| 
| 
| 
l 
Finally, delete all those T/F columns we don't need anymore. | 
| 
| 
| 
| 
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SELECT 


Tables can get messy 


When a movie arrives at the store, it gets added to our table and becomes the newest 
row im our table. There’s no order to the movies in our movie table. And now that it's 
ume to reshelve our movies, we have a bit of a problem. We know that each of the 
new shelves holds 20 movies, and every one of the more than 3,000 movies has to 
have a sticker on it indicating its category. We need to select the movies in each 
category, in alphabetical order within its category. 


We know how to query the database to find all of the movies in each category, but we 
need them listed alphabetically within their categories somehow, 


movie table 


— 
| Big Adventure 
Greg: The Untold Story 
Mad Clowns 


Paraskavedekatriaphobia i an 
These are just à Tew or une 


2.000 movies 


p 
iu 
—. 
ET 
NS 
| Rat named Darcy, A | G | 
— ofthe line | R | 
[NE 
ED 
L9 
— 
LONE 


more t han 


Nataville Video has m St 


pik 
— Things, The 


potentially Habitable Planet 


` — c £2 = 
+ 
+ 


€ v ANM 
Ou BARBELL 


) 


How would you organize this data 
alphabetically using a SQL statement? 


SELECT ove 


We need a way to organize the data we SELECT 


Each one of the more than 3,000 movies has to have a sticker on it 
indicating its category. Then it has t0 be shelved in alphabetical order. 


We need a master list of the movies in alphabetical order 
by title for each category. So far, we know how to SELECT. We 
can easily select movies by category, and we can even select movies by 
first letter of the title and by category. 


But to organize our big list of movies means that we would need to 
write at least 182 SELECT statements: Here are a just a few of them: 


Z 
Z 
f 
/ 
ELECT title, e FROM movie table WHERE title LIKE 'A$' AND category ‘fan t} 
ELECT title, ategory FROM movie table WHERE title LIKE 'B*' AND tegory = ‘far "3 
ELECT title, category FROM m ie table WHERE title LIKE CIM AND category = ‘family’; 
ELECT title, ate ry FROM n ie table WHERE titie LIKE DE“ AND tegqory ‘family’; 
SELECT title, category FROM movie table WHERE title LIKE ES“ AND category = ‘family’; 
SELECT t le, ate I FROM im ie table WHERE tie LIKE 'F*' ANI ateqor = 'far "3 
ELECT title, ateg FROM movie table WHERE title LIKE GIN AND category = 'family'; 


> 
— 
— 

mt 


ET , Thit ie + 4 E d 
Me nec ba know the title so we ter his is the letter of the And this j the tatea 
We ne ^ * * i Li x a$ AUC 1 4 z C Gory 
i 4. 3 ne habet 1 ov : r 
he wile to bind rt and al abe hat the movie we re ook ina tee 


dia in 1 i ve it 
" ; e tàn sticker and shee ! tities should bear with 
Zae a 30 m 777 
L's 182. a. e EE ) psd x 
ITS ISL queries because we have 7 categories and 26 letters of the 
eo > * « " 2 ^ * | i | $ 
d phabet [hts now be doesn + inélude movies that have à number at the 


beginning ot their titles í ike 101 Da matians ox 200 A Coste Odys ey’) 


co 


™ 


AREE AAA NM 


p" en" 
* 


ved 


Where do you think titles that begin with a 
number or a non-letter character—like an 


exclamation point—will appear in the list? 


advanced SELECT 


* = We still have to manually alphabetize the titles within their category 


list using the letters that follow the initial A to decide the order. 


Take a closer look at some of the output from just one of our 182 (or 
more) queries. Try alphabetizing the list of movie titles by hand. 


SELECT title, category FROM movie table WHERE title LIKE 'A*' AND category = family!“ 


— 


2 A few of Our query results 


Airplanes and Helicopters 
Are You Paying Attention? 
Acting Up 
Are You My Mother? 
And Sighs 
After the Clowns Leave 
Art for Kids 
Animal Adventure 
Animal Crackerz 
Another March of the Penguins 
Anyone Can Grow Up 
Aaargh! 
Aardvarks Gone Wild 
Alaska: Land of Salmon 
Angels 
Ann Eats Worms 
Awesome Adventure 
Annoying Adults 
Alex Needs a Bath 


gT 


|. fie category 
[ Airplanes and Helicopters | ^ family — | 
| Are You Paying Attention? | ^ fomily | 
| AdigUp | family 
|. Are You My Mother | — family | 
[| AndySighs | family 
|. After the Clowns Leove | family | 
— for Kids — | famiy | 
|. Animal Adventure | family | 
|. Animal Crackerz | family | 
[ Another March of the Penguins | — family — | 
| Anyone Can Grow Up ^ | family | 
|. — family | 
| Aardvorks Gone Wild | family | 
|__Alaska: Land of Salmon | ^ family — | 
| Angel family | 
|. Ânn Eats Worms | family | 
| Awesome Adventure | family | 
| Annoying Adults |Family | 
| AlexNeedsaBath | family | 
— Aaagh!2 | family | 
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sharpen solution 


NE Pun 
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We still have to manually alphabetize the titles within their category 


list using the letters that follow the initial A to decide the order, 


Take a closer look at some of the output from just one of our 182 (or 
more) queries, Try alphabetizing the list of movie titles by hand. 


Category FROM mov 


— . — 
— 


family 
family 
family 


family 


After the Clowns Leave 


Airplanes and Helicopters 


family 


family 


Alaska: Land of Salmon 
Alex Needs a Bath 
| Andy Sighs 
| Amps ë | 
Animal Adventure 
Animal Crackerz 
[Annoying Adults — 
Another March of the Penguins 
Anyone Can Grow Up 
Are You My Mother? 
Are You Paying Attention? ç 


Art for Kids - 
family 


family 
family 
family 
family 
family 
Family 
family 
family 


family 


U 
t 
|—  AetingUp — — — 
U 


family 


eee 


family 


i 


ie table WHERE title LII 


How long did these 
20 movies take you 
to order? 


Can you imagine 
how long it would 
take to order 3,000 
or more movies in 
this way? 


The titles star ting Are You i 
towards the end of +h 


Come 


de order unte the 


[| 14 n 1 ' 
letter tollowina the initial 'A 


is an v 

but then we had to look at the seventh 
+4 t he 44 : 

letter into the title before we Could work 


+ wher oh " 
Out where each movie should be shelved 


ed SELECT 


Try a little ORDER BY 


You say you need to order your query? Well, it just so happens 
that you can tell SOL to SELECT something and ORDER the 
data it returns BY another column from the table 


[ SELECT title, category 
No surprises în this pack, [t's FROM movie table 
SELECT yery ve just brad NS | WHERE 
title LIKE 'AZ' 
| AND 
Nn . category - 'family' 
lic d sonds it tells the ——— ORDER BY title; 


dal 
pv oar dm to retur the data 


by d 
in alphabetical order by title 


Seriously. Are you telling me this 
is the only way we can alphabetize our 
results? There's NO WAY I'm doing that 
for every letter of the alphabet. 


You're right. What can we take 
out of the query above to 
make it much more powerful? 


STOP! Do this exercise before turning the page- 
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ORDER BY keyword 


ORDER a single column 


If our query uses ORDER BY title, we don't need to search 
for titles that start with a particular letter anymore because the 
query returns the data listed in alphabetical order by title. 


All we need to do is take out the title LIKE part, and 
ORDER 


BY 


title will do the rest 


= 
"aiam 


What can we take out of 
the query above to make 
it much more powerful? 


SELECT title, category 
FROM movie table 
WHERE 


n4 


NND. 
category = 'family' 
ORDER BY title; 


SELECT title, 
FROM movie table 
WHERE 


category 


ORDER BY title; 
Even better, this list will 


include movies that begin 
with numbers in the title 
They'll be first in the list 


ORDER BY = 'family' 


This time we'll get the 
entire list of MOVIES in 


the family category 


'Ł ți - zul ts; 
This un t the end ot the ves» 


we don t have room to "i 
They continue all the 
L title 


show them 


all here 
way throvah 7 
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ORDER BY allows 
you to alphabetically 
order any column. 


Notice that the 
fist few titles 


a pesi with 9 


ameer 
ze category - 
| 1 Crazy Alien A | family | 
|Z lOBigBugs family | 
| / — — lOlAkaüons family | 
| | 13th Birthday Magic — V | — family | 
pf 22s SN family 
| | 3001 Ways to Fall |] family | 
| | 5th Grade Girls are Evil — /| — family | 
[X 7 Year Twitch / | family | 
| Arms are Better than 2/ — | — family — | 


Aardvarks Gone Wild 
Acting Up 
After the Clowns Leave 
Airplanes and Helicopters 
Alaska: Land of Salmon 
Alex Needs a Bath 
Angels 
Animal Adventure 
Animal Crackerz 
Ann Eats Worms 
Annoying Adults 
Another March of the Penguins 
Anyone Can Grow Up 
Are You My Mother? 
Are You Paying Attention 
Art for Kids 
Awesome aden 


( 
4 


advanced SELECT 


Create a simple table with a single CHAR(1) column called 'test chars'. 


Insert the numbers, letters (both upper- and lowercase), and non-alphabet 
characters shown below in this column, each in a separate row. Insert a space 
and leave one row NULL 


Try your new ORDER BY query on the column and fill in the blanks in the SQL’s 
Rules of Order book shown below. 


0123ABCDabcd! @#$%*&* () -_ 
me CTE} PEON t. 9/7 


's Rules of Order 
Sols Rules of Order S Le Rel your ORDER BY 

When you've run your ORDER BY que, N “put these Characters in the 

fill in the blanks using the order th “order they appear in the results, 


Cha d 
appear in your results to help you. "acter. 


" 

cae. Ct E 
Non-alphabet characters show up 

* 8 7? ' 
wasroutiirhhhn 3 numbers. Remember how 

t inser 
Numbers show up text 8 » 
——Á single quote: 

characters. They've tricky 
NULL values show up numbers. 


NULL values show up 
characters. 


Uppercase characters show up 
lowercase characters. 


*A 1" will show up 
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exercise solution 


Create a simple table with a single CHAR(1) column called test chars". 
Insert the numbers, letters (both upper- and lowercase), and non-alphabet 


2 characters shown below in this column, each in a separate row Insert a space 
12 and leave one row NULL 
a 


Try your new ORDER BY query on the column and fill in the blanks in the 'SQL's 
Rules of Order' book shown below. 


e The order that the characters 
may have shown up in Your results 
Note the space at the beginning 


I"d$$$&'()**,-./0123:;«-» ee eee otc 
? @ABCD [ XI oe P abcd{ | } ~ depending on Your RDBMS The 


point here is to know that there 
IS an order, and what the order 
is for your RDBMS 


s Rules of Order 
ve run your ORDER. BY 
bsp you these characters in the 


det they appear in the results, 


"Pics" 


SQI's Rules of Order 


When you've run your ORDER BY que, 
fill in the blanks using the order the ch 


Wie 
appear in your results to help you, facte, 


Non-alphabet characters show up 
before and after numbers. 


text 
characters. 


NULL values show up before numbers. 


characters 


Uppercase characters show up before 


lowercase characters. 
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advanced SELECT 


ORDER with two columns 


Seems like everything is under control. We can alphabetize our 
movies, and we can create alphabetical lists for each category. 
Unfortunately, your boss has 
something else for you to do... 


To: Dataville Video Staff 
: The Boss f 
aoe Out with the old (movies) 


Hey, 


h n t in 
TÉ weekend and give me a list qe. i 
dich category by order of purchase ate" 


That would be greet. 
Your boss 


Fortunately, you can order multiple 


We want to make sure 
columns in the same statement. 


the purchased date 


T shows up in the results 
SELECT title, category, purchased 


FROM movie table 
ORDER BY category, purchased; 


This will be the fist column ordered And this will be the set.ond Column 
We'll get a list of every movie in the ardeceli, AFTER the category 
store, ordered by category Column has been ordered 


BRAIN 
BARBELL 


Will the oldest movies show up first or last in each 
category? And what do you think will happen if two 
movies are in the same category with the same 
purchase date? Which will show up first? 
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sorting by multiple columns 


ORDER with multiple columns 


You're not restricted to sorting by just two columns. You can sort 
by as many columns as you need to get at the data you want. 


You can sort by 


Take a look at this ORDER BY with three columns. Here's what's 


gong on, and how the table gets sorted. as many columns 
d. 
SELECT * FROM movie table as you nee 


ORDER BY category, purchased, title; 


: its (each category in 
Next, the results fe : | 
the table starting with À sinte that s 
how dered now? is 


Fist Your results are ordered by 
category, since that was the first 


E Leagries are or 
Column listed after your ORDER BY ptr IEE R with the oldest date 
The vesults are listed A through Z bert Dates ‘ite alwasy sorted by year, 
ir b - 


4) then by dà coh 
then by month, then by d Finally, the results ‘each category, 


Categories J starting with A, whith is now 


starting with 


A = = mjm m 


ordered by purchase date) is 
ordered by title, aain starting 
with A and ending at Z Í 


> Purchased dates 
oldest first V 


11-20-1999 - - 4- - - -> Titles 


starting with 


4-19-2003 --7---—> Tities 


starting with 


Z = = =|= => purchased dates 
oldest first 


11-20-1999 --4----> .. 


starting with 


e 09999 Arete. 
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An orderly movie table 


Let's see what this SELECT statement actually returns 
when we run it on our original movie table. 


Er AC" 77: 77/028 CER" 72 RC 77 
— e| a Ta 
— — — | 2000s 
— . —-— 
— Ret named Darya — | 4192008 | 
— — [| R [mise | 252001 | 
E29 | shiny Things, he | Po | droma | 362002 | 
— Toke tock | R | comedy — 
— . | mic | 20009 | 
S92 | Angry Pirate | ro | mine | #192008 | 
TTT 


Our original 
movie table 

T here $ no veal 
order here; 


ahaa wel 
show vp in the 
order in whith 
the vetords 

were inserted 
mto khe table 


and the ordered results from our query: 


Third Column that 


was ordered ^a i 


D EN 
[26 | U | r | dion | #192009 | 
[70 — œ R | comey | 252001 | 
— Shiny Things, he | o | | 362002 | 
— Bobby's Adventore | o | tomy | 362002 | 
— | Ret named bary a | © | fomly | #192008 | 
[2s | Mad Gowns | | horror | 11201990 | 
— . | mise — 
— — ͤ— | 252001 | 
P 
rr 2 


:ed SELECT 


Frist tolumn that Setond Column that 
was ordered was “tei 
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reversing your ORDER 


I don't like old movies. What if I want to 
see the movies, newest first? Do I just 
have to read the list from the bottom? 


SQL has a keyword that reverses the order. 


By default, SOL returns your ORDER BY columns in 
ASCENDING order. This means that you always get A to Z 
and | to 99,999, [f you would prefer the order to be reversed, 
vou want the data in descending order. You can use the 
kevword DESC right after the column name. 


there E n 
Dumb Questions 
Q: | thought that DESC was used to get the DESCRIPTION of Q: Can | use the whole words DESCRIBE and DESCENDING 
a table. Are you sure this works to change the ORDER? in my query to avoid confusion? 
A: Yes. It's all about context. When you use it in front of a table A: You can use DESCRIBE, but DESCENDINS won't work 


name--for example, DESC movie table;-youllgeta 
description of the table. In that case, it's short for DESCRIBE 


When you use it in an ORDER clause, it stands for Use the keyword DESC af ter your 
DESCENDING and that's how it will order the results. s 5 
column name in ORDER BY clauses 


to reverse the order of your results. 
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SELECT 


Reverse the ORDER with DESC 


Picture your data on a staircase. When you climb up 

the stairs, you're ascending, and you reach A before B. 
When vou come back down again, vou descend and 
reach Z before A. 


lhis query gives us a list of movies ordered by the 
purchase date, with the stezeest ones first. For each 
date, the movies purchased on that date are listed in 
alphabetical order. 


SELECT title, purchased 

FROM movie table 

ORDER BY title ASC, purchased DESC; 
^ 


^ 
7 ) 
Ne tàn p ACA J 44 Tu L J order ovr 
We Can put ASC there, but its If we want to orGer ow 
i m "i. B fs 
not necessary. Just remember data trom Z to Ho trom 


that ASC is the defau t order 9 to |, we have to use the 


DECC keyword 
112 * I 
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from videos to cookies 


To: Dataville Video Staff 
From: The Boss 
Subject: Freebies all round! 


Hey, 


The store is looking great! You've got all those 
movies stacked in the right places, and, thanks 
to those fancy ORDER BY clauses in your 
SQL, everybody can find exactly what they're 
looking for. 


To reward you for all of your hard work, I'm 
throwing à little pizza party at my house tonight. 
Show up at Gish. 


Don't forget to bring those reports! 
Your boss 


P. S. Don't wear anything too nice, I've got 
these bookshelves ye been itching to 
reorganize... 


advanced SELECT 


The Girl Sprovt? cookie sales leader problem 


The troop leader of the k wal Gurl Sprout troop Gil Sprout who Dollar amount Cales fo 
— m * figure ETA which gir sold the DEON made the sale cookie sales earned this date 
cookies. So far she's got a table of each girl's Y id "4 

ja drea day — T rece T e ͤ——' — 


— tindsay | 32.02 | 3.42007 — 
— Pris — | 2653 | — 36200 | 
[3 | Britney — | — 34200 — | 
— | Nicole — | 1896 | — 36207 
— Undssy — | — 37207 — 
— —— | —37207  — 
[7 | Briey — | — 37207 — 
— | Nicole — | 805 | 37200 | 
— | lindsay | 1762 — | — 382007 | 
— — | o Poris | 2419 | — 38207 — 
— — | — 340. | — 38207 —— 
— — f — 152! | — 39200 | 
— — | — 0 — | — 39200 | 
— Pris — | — 392007 | 
— Bümey — | — 258 — | — 392007 | 
— Nicole — | — o — | 39200 | 
— — , — | — 234 | 3102007 | 
— — | — Poris | 13.44 | 3102007 | 
| 9 Britney | — 878 — | — 3102007 | 
— — | Nicole — | 2682 | 3102007 | 
cpus eee — — 
Sprout troop leader P22 Poris — | — 56 — | — 3112007 | 

— | — Britney — | 3419. | — 311207 — 
— —— 
— | lindsay | 1623 | — 3122007 | 
— — | Pris — | 0 — | 312207 — 
— | Britney — | — 450 — | — 3122007 — 
| 28 — — | 1922 | 312200 


I need to find the 
winner soon. No one likes 
an angry Girl Sprout. 


The Girl Sprout with the largest total amount sold will win free horseback 
riding lessons. All of the Girl Sprouts want to win, so it's crucial that Edwina 
figure out the correct winner before things get ugly. 


Use your new ORDER BY skills to write a query that will help Edwina find 
the name of the winner. 


—ͤ[—ñ «ö % ?ß „„ „„ „„ „„ „„ „„ 


sharpen solution 


T 


The Girl Sprout with the largest total amount sold will win free horseback 
riding lessons. All of the Girl Sprouts want to win, so it's crucial that Edwina 
figure out the correct winner before things get ugly. 


Use your new ORDER BY skills to write a query that will help Edwira find 
the name of the winner. 


SELECT fwst name, sales 


FROM tookie sales 
ORDER BY Fett. name; -- 


eres our Per y 


e and here are the results 
| first name | — sales | 
| Nicole — | 1922 | 
| Nicole — | 805 | 
| — Nicole | 2682 | V, 
502 
— | 777 | A 


— 2 — | — 1521 | 
| Nicole ^ | 1896 


— The sales for each girl stl 


10741 had to be added together 


| manually to find the winner 
| 81.08 


Chapter 6 


SUM 


advanced SELECT 


can add them for us 


Phe stakes are high. We can't make a mistake and risk making our Girl Sprouts angry. 
Instead of adding these up ourselves, we can make SOL do the heavy lifting for us. 


The SOL 


language has some special keywords, called functions. Functions are bits of 


code that perform an operation on a value or values. The first one we'll show you 

a mathematical operation on a column. We'll use the SUM function which 
works by totaling the values in a column designated by parentheses. Let's see it 
in action. 


performs 


The SUM function totals the SUM is known as 2 [unttion 
values in the sales column T 


This means that it performs an 
( V 22 ae tion on the Column next to it 
SELECT SUM (sales) thats in parentheses 
FROM cookie sales 


WHERE first name = 'Nicole'; 
E ee eee ee 


, 


This restricts the query to only add 
up Ni£ole's sales Otherwise it would be 
totaling the whole of the sales column 


Fea Fat Window Help TheWinnaerls 


> SELECT SUM(sales) FROM cookie sales 
-> WHERE first name = ‘Nicole’ ; 


1 row in set (0.00 sec) 


Now we need the other three totals and we're done. 
But it would be easier if we could do it in one single 
quer y... 


TRY tuis at Home 


Try it yourself. Create a table like the cookie_sales table and insert some decimal values in it. 
Then work through the queries you'll find over the next few pages. 
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GROUP BY works well with SUM and AVG 


SUM all of them at once with GROUP BY 


There is a way to SUM each of the girl's sales at the same time. We'll 
just add a GROUP BY to our SUM statement. This groups all of the 
first name values for cach girl and totals the sales for this group. 


gc SUM all the sales 
olumn figures 
SELECT first name, SUM (sales) à 
FROM cookie sales Group together all the 
GROUP BY first name ^ rt rase values 


ORDER BY SUM(sales) DESC; 
eS — We want the values displayed 


; Mah to- 
We have to order by the same ** do ſow zo we can see 
The winner 
CIAM that we selected with more easily 


This statement totals all the sales —____———_ 
v —— values in each first name Group 
group 


Y 


File Ed Window Help ThewWinnerRealyls 

» SELECT first name, SUM(sales) 

-» FROM cookie sales GROUP BY first name 
-> ORDER BY SUM (sales); 
4R------------4------------ + 


first name sum (sales) 
And the winner 


15 Britney! — 


rows in set (0.00 sec) 
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advanced SELECT 


AVG with GROUP BY 


Phe other girls were disappointed, so Edwina has decided to give 
another prize to the girl with the highest daily average. She uses 
the AVG function. 


Each girl has seven days of sales. For each girl, the AVG function 
adds together her sales and then divides it by 7, 


Again T grouping, together but this time we're 
all the first name valves averaging the value ae 


SELECT first name, AVG(sales) 


FROM cookie sales ĩ 


GROUP BY first name: by the 


total number of values to Find 


ae the average value for that group iT 


Fio Ett Window Help TheWinnerRoalyls 
> SELECT first name, AVG (sales) 


-> FROM cookie_sales GROUP BY first_name; 
Oops: Britney did 


it again. We need to 
tome uP with some 

other way te find à 

setond plate winner Nicole 13.718571 

Britney 15.415714 

Lindsay 11.582857 

14.032857 


rows in set (0.00 sec) 
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MIN and MAX in action 


MIN and MAX 


Not willing to leave anything out, Edwina takes a quick look at 
the MIN and MAX values from her table to see if any of the other 
girls had a larger sale value for a single day, or even if Britney 
had a worse day and got a lower value than any of the others... 
We can use the function MAX to find the largest value in a 
column. MIN will vive us the smallest value in a column. 


uw M , X returns the 


SELECT first name, MAX(sales) 80 ee 
FROM cookie sales 
GROUP BY first name; 


rh! 3 im — | 2921 — 


had the highest 
single day sales 


SELECT first name, MIN (sales)  «— MIN returns the 
FROM cookie sales nik 25850 ~ 

=a Value tor ir 
GROUP BY first_name; — 


And while it looks like the 
other girls sacked off at 
least one day eath, even 
on Britney's worst day 


she made money 


This is getting serious. Maybe I can give 
the prize to the girl who sold cookies on 
more days than any of the others. 
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idvanced SELECT 


COUNT the days 


lo figure out which girl sold cookies on more days than any other, Edwina 
tries to work out how many days the cookies were sold with the COUNT 
function. COUNT will return the number of rows in a column. 


(etm COUNT returns the number 
of rows in the sale date 
SELECT COUNT (sale date) Column. I the value is NULL, 
FROM cookie sales; it isnt Counted 


pe your pori 


cookie_sales 


Here's the original table. What do you think will be 
returned by the query? 


— | —Bümey | 125 — | — 342007 | 

— T Neb | w | 363 | F 
O 5 | lindsay | — 916 | — 372007 | 

6 | Pois | — 152 | — 372007 | 

| 7 | Briey — | 4321 | — 372007 | 

| 8 — | Nicole —| 805 | 372007 | 

| 9 | — Lindsay | 1762 | — 382007 | Does this number represent the actual number of 
—— | 2419 | — 382007 | days cookies were sold? 


Britney 3-8-2007 
3-8-2007 WRFRERRERREREESTSTMAATEREREREEETTATTARTREEREEREETTATATRTEREEMETTT TT rrr 
$3500 —— ] — . aue Aa rae nav ré tk ever erp Ash 
3-9-2007 
3-9-2007 
3-9-2007 
3-10-2007 Write a query that will give us the number of days 
3-10-2007 that each girl sold cookies. 
3-10-2007 
uel -- e . dia aaa 
SA | ——— . ESSE a ke ERE Sean RrECE TUE axe dx aae 
3-11-2007 
3-11-2007 
3-11-2007 
3-12-2007 
3-12-2007 
3-12-2007 
3-12-2007 


N 


N 
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Here's the original table. What do you think will be 
returned by the query? 


28 sales dates 


Does this number represent the actual number of 
days cookies were sold? 


i . : 
No. This number simply represents the number 
| 


of values in the table for sale. date 


Write a query that will give us the number of days 
that each girl sold cookies, 


name, COUNT (sale date) 


fü DY First name, 


the sale date and look at the first 
and last dates to figure out how many 


You could just do an ORDER BY on 


days cookies were sold. Right? 


Well, no. You couldn't be sure 
that there weren't days missing 
between the first and last dates. 


There's à much easier way to find out the 
actual days that cookies were sold, and that's 
using the keyword DISTINCT. Not only 

can you tse it to give you diat COUNT you've 
been needing, but you can also get a list ol 
the dates with no duplicates. 


advanced SELECT 


SELECT DISTINCT values 


First let’s look at that keyword DISTINCT 


Sinte DISTINC T isa keyword and 


without the COUNT function. eee ao 
(rrentheses around sale date 


Look at 

that, not à 
duplicate in 
the bunch! 


Now let's try it zezth the COUNT function: 


We don't need an ORDER BY because 
COUNT will be returning a single 
number Nothing to ORDER here 


SELECT DISTINCT sale date 
FROM cookie_sales Here's our ORDER BY so we tan 
ORDER BY sale date; — ee the first and last sales dates 


Fee Edt Window Help NoDupes 
» SELECT DISTINCT sale date 


FROM cookie sales 
-» ORDER BY sale date; 


2007-03-06 
2007-03-07 
2007-03-08 
2007-03-09 
2007-03-10 
2007-03-11 
2007-03-12 


rows in set (0.00 sec) 


Notice that the DISTINCT goes inside 
E the parentheses with sale. date 


SELECT COUNT (DISTINCT sale date) 
FROM cookie sales; 


AN 
BARBELL 


Try out this query, and then use it to 
figure out which girl sold cookies on 
the most days? 


KaR ^d 


miaj 
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who am 
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A bunch of SQL functions and keywords, in full costume, are 
playing a party game, “Who am 1?" They'll give you a clue—you 
try to guess who they are based on what they say. Assume they 
always tell the truth about themselves. Fill in the blanks to the 
right to identify the attendees. Also, for each attendee, write 
down whether it's a function or keyword 


Tonight's attendees: 
COUNT, DISTINCT, AVG, MIN, GROUP BY, SUM, MAX 


The result you get from using me might not be worth much 


What I spit out is larger than anything | take in. 


I'll give you one-of-a-kind results 


I'll tell you how many there were 


You need to use me if you want to get a sum. 


I'm only interested in the big number 


How am |? Somewhere in the middle 


Chapter 6 


Who am jo 


Name 


DID 


autem 


*arssssssssssussn 


G —k . .n —27ß 33 


wmm „ 


ͤ — ** 


—ͤ—ͤ—j 


function or 
keyword 


G —ͤ—bũ̃ 222 


EERTE 


G —V—ͤkũ*2 


ttem 


Answers on page 279. 
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there,are nc 
Dumb Questions 


Q: Since you were looking for the highest values 
with AVG, MAX, and MIN, couldn't you have added an 
ORDER BY clause? 


A: We could have, and it would have been a very 
good idea, We chose to leave it out so as to not clutter 
up the queries and make it easier for you to leam the 
new functions. Take a look back over those functions and 
visualize the ORDER BY there, See how it would change 
the results? 


Q: That DISTINCT keyword seems pretty useful. Can 
| use it with any column | want? 


A: You can. It's especially useful when you have multiple 
records with the same value in a single column, and you 
simply want to see the variety of the values, and not a long 
list of duplicate values. 


Q: Doing the query for MIN() didn't really have 
anything to do with Edwina finding a winner, did it? 


A: No, but it would have helped her find the girls who 
did the worst. Next year, she can keep an eye on them to 
motivate them more 


Q: Speaking of MIN, what happens if there's a NULL 
in the column? 


A: Good question. No, NULL is never returned by any of 
these functions, because NULL is the absence of a value, 
not the same thing as zero 


Hmm. AVG, MAX, and COUNT really 
didn't work out as a way to determine the 
second place winner. I wonder if I can 

use SUM to work out which girl came in 
second place and give her a prize. 


BRAIN 


POWER 


Imagine we had not four, but forty Girl Sprouts. 
How could we use SUM to work out the 
second position? 
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LIMITing your results 


LIMIT the number of results 


Now we're going to use SUM to determine second place. Let's look back at the 
original query and results to help us figure out how to get that winner. 


SELECT first_name, SUM (sales) 
FROM cookie sales 

GROUP BY first_name 

ORDER BY SUM(sales) DESC; 


it's crucial that 
we use ORDER BY 
here; otherwise our 
results would be 
arbitrary 


We really only want 


E the Lust two results 


Paris is our second 
place winner! Nicole has 
stopped speaking to her 


Since we only have four results, it's easy to see who came in second place. But if we 
wanted to be even more precise, we could LIMIT the number of results just to the 
top two girls. That way we could see precisely the results we want. LIMIT allows 
us to specify exactly how many rows we want returned from our result set. 


SELECT first_name, SUM(sales) 

FROM cookie sales 

GROUP BY first_name 

ORDER BY SUM(sales) DESC Ys 
e LIMIT 2; 


[t's a long query and aets you 
these two little results- 

This is saying that you want 

to LIMIT Your results to 

the first two 


While there are only four Girl Sprouts in the table and limiting it to two doesn't 
help à huge amount here, imagine that you were working with a much larger table. 
Suppose you had a list of the top 1,000 current songs playing at radio stations, but 
you wanted the top 100 in order of popularity. LIMIT would allow vou to see only 
those and not the other 900 songs. 
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LIMIT to just second place 


LIMIT even allows us to pinpoint the second place 
winner without having to see the first place winner. 
For this, we can use LIMIT with two parameters: 


L you tried to guess what this would result 
in, you d probably be wrong, When you have 
two parameters it means something, completely 
different than with one * 

Britney is O, Paris 


is |, Nikole is 2, 
and Lindsay is 3 


LIMIT 0,4 


This i5 the result to This is how many 


start with SQL starts results to return 
Counting with O 


Remember our top 100 songs? Suppose we wanted to see songs 20) 
through 30, Adding an extra parameter to our LIMIT would really 
help us. We'd simply be able to order them by popularity and add 
LIMIT 19, 10. The 19 says to start with the 20th song since SOL 
counts starting with 0. and the 10 says to give us back 10 rows. 


Write the query that will get us the second result and only the 
second result using the LIMIT clause with two parameters. 


G‚—ͤ—ͤ—᷑[— ͤ 33 —“ ä —— 2 G— j 


—ͤ—ͤ— 9ꝶñ32cũũ« PPP „·ꝛ33Z2ͤͤ“i „„ ETE „„ 


·‚—ͤ—— HVV ͥ ke kkkhe:d 33 3 ũ-xV72ꝛ33333Z2³9w „„ „„ 


— *** ö 2*² meet 
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Write the query that will get us the second result and only the 
second result using the LIMIT clause with two parameters. 


FROM cookie sales 


\emtmber, SO) 7 
. r, x Starts counting 
with O >o | is attuall Z , 

CAI 

i 


My SQL statements are getting so long and 
complicated now, with all those new keywords, 
I like them, they're great, but isn't there a 
way I can simplify things? 


Your queries are getting longer because 
your data is getting more complicated. 
Let's take a closer look at your table, you may have 
outgrown it, Move along to Chapter 7... 
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SELECT cross 


It's time to give your right brain a break and 


put that left brain to work: all the words are 
8QL-related and from this chapter. 


Across 

2. You can find the smallest value in a column with this function. 
5. This function retums each unique value only once, with no 
duplicates. 

7.The___ keyword in the CASE allows you to tell your 
RDBMS what to do if any records don't meet the conditions 

8. You can find the largest value in a column with this function. 
11. Use these two words to consolidate rows based on a 
common column. 


Down 

1. Lets you specify exactly how many rows to retum, and which 
row to start with. 

3. If you ORDER BY a column using this keyword, the value 9 in 
that column will come before 8. 

4. Use these two words to alphabetically order your results 
based on a column you specify. 

6. This function adds up a column of numeric values. 

9. If you ORDER BY a column using this keyword, the value 8 in 
that column will come before 9. 

10. Use this in a SELECT to return the number of results rather 
than the results themselves. 
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sqli in review 


7 Your SQL Toolbox 


A You’ve got Chapter 6 under your belt, 
F4 and you're really cruising now with 
all those advanced SELECT functions, 
keywords, and queries. For a complete list 
of tooltips in the book, see Appendix iii. 


Can tell You how man 

y rows match 
having to see the rows. COUNT 
3 single integer value. 


DISTINCT 


Returns each unique value only 
onte, with no duplicates 


SUM 
Adds up a Column of numeri¢ 
values. 


Lets you specify exacth how 
many rows to return, ic which 
row to start with. 


7 


Your new tools 
advanzed SELECT 
Functions, keywords 


and queries! 
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A bunch of SQL functions and keywords, in full costume, are 
playing a party game, "Who am |?" They'll give you a clue—you 
try to guess who they are based on what they say. Assume they 
always tell the truth about themselves. Fill in the blanks to the 
right to identify the attendees. Also, for each attendee, write 
down whether it's a function or keyword. 


Tonight's attendees: 
COUNT, DISTINCT, AVG, MIN, GROUP BY, SUM, MAX 


function or 
Name keyword 

The-result you get from using mo mimt not be uh. : " á ae s ien 
Tea 0 0 : T t JS 

I'll give you one-of-a-kind results DISTINCT b. Hw 

I'll tell you how many there were Tn B zr 
You need to use me if you want to get a sum. kioii Jmm 

m only interested in the big number, » "NUS Ls aa — 
How am |? Eh. so so. AVG Function 


Muusumhh tI! ee Assist 
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olution 


crossword = 


IR SELECTeross Solution 
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7 multi-table database design 


"Outgrowing your table. 


My little man is growing up. 
Maybe he'll finally move out. 


Sometimes your single table isn't big enough anymore. 
Your data has become more complex, and that one table you've been using just 
isn't cutting it. Your single table is full of redundant data, wasting space and 
slowing down your queries. You've gone as far as you can go with a single table. 
It's a big world out there, and sometimes you need more than one table to 
contain your data, control it, and ultimately, be the master of your own database. 
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nigel needs some love 


Finding Nigel a date 


Greg's lonely friend Nigel has asked Greg to help 
him find a woman to date with similar interests, 
Greg begins by pulling up Nigel's record. 


Here's Nigel: 


contact id: 341 

last name: Moore 

first name: Nigel 

phone: 5552311111 

email: nigelmooreg8ranchersrule.com 
gender: M 

birthday: 1975-08-28 

profession: Rancher 

city: Austin 

state: TX 
status: s 
interests 
movies 


seeking: single F 


ingle 
: animals, horseback riding, 


The interests column isn't atomic; it has more 
than one type of the same information in it, He's 
worried it won't be easy to query, 


Greg adds Nigel's request to his TO DO list: 


TO DO 


write query for migel: hi write 
interests column, Looks painful, Il have to u 


this once... 
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8 query to Search ihe 
5e LIKE, bui it’s jst 


multi-table database design 


Why change anything? 


Greg's decided not to change the interests column at all. 
He's willing to write the difficult queries because he doesn't 
think he'll have to write them that often. 


He uses the birthday DATE field to find matches that are no 
more than five years vounger or five vears older than Nigel. 


Finish Greg's custom query to help Nigel find a compatible date 
who shares all of Nigel's interests. Annotate what each line of 
code does. 


SELECT * FROM my contacts 
WHERE gender - 'F' 


status = 'single' 
state='TX' 


seeking LIKE '$single Mt 
birthday > '1970-08-28' 
birthday < '1980-08-28' 
interests LIKE 
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sharpen solution 


Finish Greg’s custom query to help Nigel find a compatible date 
who shares all of Nigel's interests. 


Annotate what each line of code does. 


Seleet everything from the my Contacts table 
Z that matches the following tonditions 


SELECT * FROM my contacts Nigel wants to date à woman, 


so were looking for a female 


WHERE gender = F — 
status = single 
state-'TX' — — and at least live im the same state as Nigel 
seeking LIKE '%single M%t'«~ rie should be looking 
birthday > '1970-08-28' 9r ade y 
birthday « '1980-08-28' ION 
interests LTU ^ 


interests LIKE horse% 


and we want her to be single 


These will pull out matches Lor 

NK. Nigel's interests We could have used 
OR here, but we really want. to 
matth all of his interests 


The query worked really well 


Greg found the perfect match lor Nigel: 


contact id: 1854 

last name: Fiore 

first name: Carla - 
phone: 5557894855 Carla and 


E: s 1 
email: cfiore8fioreanimalclinic.com ‘rigger — 
— F 


gender: good ane 
birthday: 1974-01-07 & 


profession: Veterinarian «— great profession 
city: Round Rock 


state: TX * even lives close by 

Status: single 

interests: horseback riding, movies, animals, 
mystery novels, hiking NE 

seeking: single M mate hing interests! 
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It worked too well 


Nigel and Carla really hit it off. Now Greg's 
become a victim of his own success: all of his 
single friends want him to query the database. 
And Greg has a lot of single friends. 


I can't keep writing 
these complicated 
queries every night. 


Your table design should do the 
heavy lifting for you. Don't write 
convoluted queries to "gel around" 


a badly designed table. 


This is too time Consuming Grea adds 
a note to his TO DO list 


TO DO 


viri r T — "Up 

Vbi 777600 For iges: vw ux e A Quen Htofseargh the 
VTI ASINO VOR PS Posi Al AS rp dis thy LA 
anid ded. ^ V P L/P V OV DIVE) PASY 


in future, ignore the interests column so 


querer and easier queries, 
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scrapping the interests column 


Ignoring the problem isn’t the answer 


Another friend, Regis, asks Greg to find him a date. He's looking 
for a girl who is no more than five vears older and no less than five 
years younger than he is. He lives in Cambridge, MA and he has 
different interests than Nigel 


Greg decides not to bother with the interests column to keep 
his queries short and simple. Regis —7 


Write a query for Regis without using the interests column 
N v 
Exercise 


contact_id: 
last name: 
first name: 
phone: 555231 2 
email: mee kathleleeisaf lake. com 
gender: M 
birthday: 1955-03-20 
profession: Comedian 
Cambridge 
MA 
status: single 
interests: animals, trading cards, geocaching 
seeking: single F 


— Answers on page 342. 
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Too many bad matches | 


Greg gives Regis a long list of matches. After a few weeks, Regis 
calls Greg and tells him that his list is useless, and that not one J 
of the women had anything in common with him. LY 


I can't ignore the interests 
column completely. There's 
got to be a better way... 


TO DO 


write Query For digel; Oy write dose vd Ao Áeargh foie 


re d ee, e e Mea tern 


thd ee. ^ V | | 


Interests ARE important 
We shovldn t ignore them, 
there s some valuable 
information in there 


n Future, ignore the i | 
PEE and easier Aue ie c" d 7 V | f f $ 7? (P 7 4 


f 


query just first interest ond ae the rest of the 
information in that column, n 


Vse only the first interest 


Greg now knows that he can't ignore all the interests. He's assuming that 
people gave him interests in order of importance and decides he'll query only 
the first one. His queries are still a little painful to write, but not as bad as when 
he included LIKE for all of the interests in the interest column. 


Use the SUBSTRING INDEX function to get only the first interest 
from the interests column. 
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another sharpen solution 


| y | i 
T Sol ti 
This is “I” because it's looking for the First comma 


SUBSTRING _INDEX(interests, '/, 1) if it were "2", it would keep going Mig wn 
8 KX — à second Comma and grab everything in tront 
— e 1 that, whith would be the first two interests 
This grabs everything in front Heve's the NEQOE 


of the Lomma m the interests Command’ looking E 
tolumn, or substring 


Use the SUBSTRING INDEX function to get only the first interest 
from the interests column. 


Then Greg writes a query to help Regis find a date 
using his SUBSTRING INDEX and specifying that the 
first interest should match with 'animals'. 


SELECT * FROM my contacts 

WHERE gender - 'F' 

AND status = 'single' 

AND state='MA' 701 e who had ‘animals’ listed 
AND seeking LIKE '$single M%' Shure PUN 
AND birthday » '1950-08-28' a 

AND birthday < '1960-08-28' 

AND SUBSTRING INDEX (interests, 1) = 'animals'; 


A possible match 


At last! Greg found a match for Regis: 


contact id: 459 
last name: Ferquson 


first name: Alexis 


phone: 5550983476 

email: alexangel@yahoo.com 
gender: F 

È aae 
birthday: 1936-09-19 V 


profession: Artist 
city: Pflugerville 
state: MA 
status: single 
interests: animals —— gh 
seeking: single M 


lives near Reais 


9 interest 
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Mis-matched 


Regis asked Alexis out on a date, and Greg waited anxiously 
to hear how it went. He began to imagine his my contacts 
table as the start of a great social networking site. 


The next day, Regis shows up at Greg's door, c]ear]y upset. 


Regis shouts, “She was definitely interested in animals. 
But you didn't tell me that one of her interests was 
taxidermy. Dead animals everywhere!” 


TO DO 


iri 4 HU e df 
write RYO, 9 For Nigel; VW yr ite Aauprdtosesr gh tine 
DEV ESES/ SOMA NI Wi have yo Ae Like oV * » | 


this Aq .. 


/ f J 2 13 . (wt Fl A | ests column or] ^ 
ACHE akd raket [T VV V 9. WW A A/ VY 4 
y , / Y j vr 


4 


Regis's perfect match 
was in the table, but was 
never discovered because 
her interests were in a 
different order 


Méry just First interest ies 
ir Gegen ce , [I o PREMERA oy tpe 


LM 


create multiple columns to hola one 


i LJ 
nterest in each because having all the interests in one 
Column makes querying Aif ficult. , 


Greg decides to 
redesign Ms table 


, os RAIN 
POWER 
What will Greg's next query look like after 
he adds in multiple interest columns? 
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making four interest columns 


Add more interest columns 


Greg realizes that the single interest column makes query writing inexact. 
He has to use LIKE to try to match interests, sometimes ending up with 
bad matches. 


Tron 


Since he learned how to ALTER tables recently, as well as how to break 
apart text strings, he decides to create multiple interest columns and put 
one interest in each column. He thinks that four columns should be enough. 


Use your ALTER and the SUBSTRING INDEX function to end up 
with these columns. Write as many queries as it takes. 


contact id 
last name 
first name 
phone 
email 
gender 
birthday 
profession 
city 

state 
status 
interestl 
interest2 
interest3 
interest4 
seeking 


— Answers on page 341. 


290 Chapter 7 


mult-table database design 


Starting over 


Greg's been feeling bad about Regis’s experience with Alexis, so he’s going 
to try once more. He begins by pulling up Regis's record: 


contact id: 872 
last name: Sullivan 
first name: Regis 
phone: 5554531122 

email: regis@kathieleeisaflake.com 
gender: M 

birthday: 1955-03-20 
profession: Comedian 
city: Cambridge 
state: MA 

status: single 
interestl: animals 
interest2: trading cards Four interests 
interest3: geocaching Columns in our new! 
interest4: NULL reformatted table 
seeking: single F 


Then Greg writes a custom query to help Regis find a compatible date. He throws in everything 
he can think of to make a great match. He starts with the simpler columns—gender, status, state. 
seeking, and birthday—before querying all those interest columns. 


Write his query here. 


you are here » 291 


exercise solution 


Then Greg writes a custom query to help Regis find a compatible date. He throws in everything 
he can think of to make a great match. He starts with the simpler columns, gender, status, state, 
seeking, and birthday before querying all those interest columns. 


Write his query here. 


SELECT * FROM wy tontaets 
WHERE gender = 'F' 


AND status = ‘single’ 
AND state MA Regis wants to date a sinale girl 
AND seeking LIKE ‘single M% 22 1970 and 1380, who 
AND birthday > '1950-03-20' ives in Massachusetts and wants 

i : to date à single guy. 
AND birthday < ‘1960-03-20 y 
AND 


( 


interest! = ‘animals’ LN 
OR interest2 = ‘animals’ 
OR interest? = ‘animals’ on 


OR interest4 = ‘animals’ — Grea, has to look through 


‘ cath interest Column to see 
AND —— if the values match Reais s 
( interests sinte there Could 


interest! = ‘trading card: — be ð nM * 
OR interest. = ‘trading cord 

OR interest? = ‘trading cards’ a 

OR interest t = ‘trading cards’ 

) 


AND 

( 

interest! = 'aeotathina 

= Die = 'etotathing Ts . had à NULL valve 
OR interest? = 'aeotathing or interest so ied 
OR interest q = geoc ac hung vh to cheek for a 
); interests, not four 
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All is lost... 


Adding the new columns 
did nothing to solve the 
basic problem: the table 
design does not make 
querying easy. Each 
version of the table 
violates the rules 

of atomic data. 


co doo 


rite query for. Ligel. 17 
r TRE Aauecdit Á rgh at 
pop. PLY 7 ee, nr ba Mafa JEN ay 


inis once... 


A Futures "m 7 2 ! ; 
A . apd easier f. vL — » aic 


nah d. fie — À 


This seemed like suth 
a pod a solution But 
t made querying even 
more tomplit 


igi reote ene cel mas, to hola one’ p 

/taterese i ede N eee f 
ej 556 4 ' 

Capp eda rbot ying aid d : n 


e ? 


„Bot wait 


Could we create a table that just 
contained interests? Would that help? 


Would adding a new table help? How might we connect 
the data in a new table to our current table? 
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time for multiple tables 


Think outside of the single table 


We know that there's no good solution if we work within the 
current table; We tried many ways to fix the data, even altering 
the structure of the single table; Nothing worked. 

We need to think outside of this table. What we really need are 
more tables thal can work with the current one to allow us 
to associate each person with more than one interest. 
And this will allow us to keep the existing data intact. 


We need to move the non-atomic columns 
in our table into new tables. 


LEE. 
DESCRIBE my contacts; 


| Extra 


contact id 
last name 


int(11) 
varchar (30) 


first name varchar (20) 


phone 
email 
gender 
birthday 
profession 
city 

state 
status 


varchar (10) 
varchar (50) 
char (1) 
date 
varchar (50) 
varchar (50) 
varchar (2) 
varchar (20) 


varchar (100) 
varchar (100) 
—— — — — — 11 2 ——— 


interests 


13 rows in set (0.01 sec) » 
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The multi-table clown tracking database 


Remember our clown tracking table from chapter 3? The Dataville 
clown problem is still increasing, so we've altered the single table 
mto a much more useful set of tables. 


clown tracking 


database design 


ied i 
Tow the old clown tracking 


table used to look 


el 


down ine | neme last seen activities 
Elsie | Cherry Hill Sessor Center f, red hair, green dress, huge feet balloons, inle cor 
— verry Tull Seesor Center| 7. — oe 4 | 
| Pickle ack Green's party | t, huge leet 
| Jg Ball Mart 1 
— 4 ä he 
Py Haba, N * At * Aty L^ j 


id T 
activity id 


the 
What used to be * 


main table has been 
whittled down to tns 


N 


id O 


description 


In the next few pages you'll see why the 
table was broken up in this way, and 
what the arrows and keys mean. When 
we've got through all that, we can apply 
the same rules to gregs list. 


| adivities —— 


activity 


We'll explain the lines 


and arrows soon 


What do you think the lines with arrows 
mean? How about those key symbols? 
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building a a 


The clown_tracking database schema 


7 
" Š ^L m 
A representation of all the structures, such as e old table 
tables and columns, in vour database, along clown tracking 
with how they connect, is known as a schema. | comm, dde ] name i adivities 
Elsie Cherry Hil Senior Cent bons, little 

Creating a visual depiction of your database — — pe ne 

1 > — gle | Man umt 
can help you see how things connect when UC Beba aA AA Figs dy ‘olin 


you re writing your queries, but your schema 
can also be written in a text format. 


|  adiviies 


activity 


activity id & 


| 


* 
z= 


A description of the data (the columns 
and tables) in your database, along with 
any other related objects and the way 


they all connect is known as a SCH EMA 
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An easier way to diagram your tables 


You've seen how the clown tracking table has been converted. Let’s 


see how we can fix the my contacts table in the same way. 


Up to this point, every time we looked at a table, we either depicted it 
with the column names across the top and the data below, or we used 
a DESCRIBE statement im a terminal window. Those are both fine 
for single tables, but they re not very practical to use when we want to 
create a diagram of multiple tables. 


Here's a shorthand technique for diagramming the current 


my contacts table: 


The table name 


—| my_contacts — 
contact id O 


The key symbol means 
that this tolumn is à 


primary Key 


A of the table Columns 


se the’ 
as 
— in the samt order ! 


N 
are in the table 


Creating a diagram of 
your table lets you keep 
the design of the table 
separate from the data 
that's inside of it. 
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make one table into two tables 


How to go frow one table to two 


We know that the interests column is really difficult to query as it stands right 
now, It has multiple values in the same column. And even when we tried to 
create multiple columns for it, our queries were quite difficult to write. 


Here's my, Contatts 
Hs not atomit yet 


Here's our current my. contacts table. Our interest column isn't atomic, 
and there's really only one good way to make it atomic: we need a new table 
that will hold all the interests, 


We'll start by drawing some diagrams of what our tables could look like. We 
won't actually create our new table or touch any of the data until we figure 
out our new schema. 


[1] Remove the interests column and put it 
in its own table. 


Here we've moved the interests colum into a new table. 


We'll add in an id field 


a so we Can be sure we 


won't have duplicate vows 


| — The interest column will be s 
= VARCHAR that holds 3 a 
—— interest. [Et contain data like 

m m ‘hiking, or ‘cooking, 

NEZ. HM 


Our new interests table will hold all the mterests from 
the my contacts table, one interest per row, 
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Add columns that will let us identify which interests 
belong to which person in the my contacts table. 
We've moved our interests out of my. contacts, but we have no way 
of knowing which interests belong to which person. We need to use 
information from the my. contacts table and put it into the interests 
table to link these tables together, 


One possible way is to add the first name and last name 
columns to the interests table. 


j 
These two tolumns will allow 


1 = us to know whith interest 


belongs to whith person 


These values will matth when an 
interest belongs to the contact 
The interests table will have more 
than one match for each tontact 
This way we can have multiple 
interests Connected to each Person 


( ) 
2 RAIN 
POWER 
We have the right idea, but first name and last name aren't 
the best choice of columns to connect these tables. 


Why is that? 
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adding links in your diagram 


Linking your tables in a diagram 


Let's take a closer look at our idea for the 
my contacts table. 


Here's our initial sketch: And here's our new schema: 


Somehow tonnett throvah the 
First name and last_name that 
m th m cath table, telling us 


who has what interest 


- lines show how the 
data matches uP You tould 
draw them without the 


right angles, but those make 
the lines easier to follow, 


Notice how the lines with right-angle bends between 
tables show the columns that match up in each table The 
schema allows us to tidy up our sketch in a way that any 
SOL developer will understand since it uses standard 
symbols. 


And here is a series of SELECT statements that will let us 
use the data in both tables. 


SELECT first name, last name SELECT interest FROM interests 
FROM my contacts WHERE first name = 'Somename' 
WHERE (a bunch of — — last name = 'Lastname'; 


hs 2 + to sho 

vy if this seems inefficient Its jus show 
zs paes data from one table tàn be used to pull 17 
po (vom another. (We'll show you à better way soon 
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multi-table database design 


Use this space to sketch out more ideas for adding new tables to 
the gregs list database to help us keep track of multiple interests. 


Don't worry about making it as neat as our schema; we're at the 
ideas stage here. One idea is drawn for you already, but it has a flaw. 


Somehow connect through the 
Cist name and last, nàmt that 
„ateh in eath table, telling vs 
who has what interest 
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one more sharpen solution 


ution Use this space to sketch out more ideas for adding new tables to 


the gregs list database to help us keep track of multiple interests. 


Don't worry about making it as neat as our schema; we're at the 
ideas stage here. One idea is drawn for you already, but it has a flaw. 


Using the first name and last name to connect to the 
inet table isn't such a good idea, however. Move 
: an one Person in my Contacts might share the same 
wst and last name, so we could be Connecting people 
to the wrong interests. We're better off using our 
Primary key to make the connection 


how connect through the 
pn ex and last_name that 
match in each table, telling vs 
who has what terest 


Instead of using the First nàme and last_name that might not truly be 


unique, we Could use the contact d to link our tables: 
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interests table 
eath row Contains 
mL id 

interest 
tontatt_id 


X. By using the tontact i 


d, we end 
with a truly unique value. We 8 
that the interests with a particular 
contaet id absolutely belong te 

the Corresponding vow in the 

my tomtatts table. 


my tontatts table 
(with interests 


tolumn removed) 


multi-table database design 


Connecting your tables 


The problem with our first sketch of the connected tables is that we're 
trying to use first name and last name fields to somehow let us 
connect the two tables. But what if two people in the my. contacts 
table have the same first name and last name? 


If two people have the 
Same firstname and 
last_name, we might get 
their interests mixed up! 


We need a unique column to connect these. Luckily, since we 
already started to normalize it, we have a truly unique column in 
my contacts: the primary key. 


We can use the value from the primary key in the my contacts 
table as a column in the interests table. Better yet, we'll know 
which interests belong to which person in the my Contacts table 
through this column. It's called a foreign key. 


2 
We're maki s The FOREIGN KEY 
Heu M 

tones is a column in a table 
dx giving cath retord 

Te a NEN that references the 


PRIMARY KEY of 
another table. 


The FOREIGN KEY tells 
us whith in evests belong 


to whith person m the 
mj, tontatts table 
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foreign key p 


Foreign key facts 
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A foreign key can have a 
different name than the 
primary key it comes from. 


The primary key used by a foreign key 
is also known as a parent key. The table 
where the primary key is from is known 
as a parent table. 


The foreign key can be used to make 
sure that the rows in one table have 
corresponding rows in another table. 


Foreign key values can be null, even 
though primary key values can't. 


Foreign keys don't have to be unique—in 
fact, they often aren't. 


Iget that a foreign key 
lets me connect two tables. But what good is 
a NULL foreign key? Is there any way to make sure 
your foreign key is connected to a parent key? 


A NULL foreign key means that there's no 
matching primary key in the parent table. 
But we can make sure that a foreign key contains a 
meaningful value, one that exists in the parent table, by 
using a constraint. 


Constraining your foreign key 


Although you could simply create a table and put in a column to 
act as a foreign key, is not really a foreign key unless vou designate 
it as one when you CREATE or ALTER a table. The key is created 
inside of a structure called a constraint. 

—— HH — — — 


T hin of n CONST RAINT as 


à vule our table has to Follow 


You will only be able to insert values into 
your foreign key that exist in the table 
the key came from, the parent table. 
This is called referential integrity. 


Our original my contacts table is 
— ™ parent table since part of 
c its data has been moved io a new 


table, called a 


thild table 


Ç 


You can use a foreign key tor 


p.f ] 
Neterential intearit 


id (oe €— tan only put values 


ulti-table database design 


Creating a 
FOREIGN KEY 

as a constraint in 
your table gives you 
definite advantages. 


You'll get errors if 
you violate the rules, 
which will stop you 
accidentally doing 


anything to break 
the table. 


Cy means you 
in the Child 


table's foreian key that already 
exist in the | 


Parent table 


rence a 


unique value in the parent table. 


It doesn’t have to be the primary key of 
the parent table, but it must be unique. 
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the importance of foreign ke 


Why bother with foreign keys? 


Okay, so I know that pulling the interests from 
my_contacts is the only way I'm going to be able to 
query them more easily. And Regis really needs to 
meet someone nice... Now what I really need is to 
know HOW to create a table with a foreign key. 


You can add your foreign key when you 
create your new table. 


And you can add foreign keys with ALTER TABLE. 
The syntax is simple. You need to know the name 
of the primary key in the parent table as well as 

the name of the parent table. Let's create the 
interests table with a foreign key, contact id 
from the my contacts table. 


there,are no . 
Dumb Questions 


Q: Once we get my interests pulled out from my contacts, how will | query them? 


A: We'll be getting to that in the next chapter. And you'll see that it really is easy to 
write queries that can pull our data from multiple tables. But for now we need to redesign 
my_contacts to make our queries simple and efficient. 
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CREATE a table with a FOREIGN KEY 


Now that you know why you should create a foreign key with a 

constraint, here^s how you can actually do it. Note how we're 

naming the CONSTRAINT so that we can tell which table the key 

comes from. Adding the PRIMARY KEY r 
tommand to the line where you se 
it up is another (quicker? way to 


We creste the CREATE TABLE interests ( designate your primary key 


foreign key 
jest like we int_id INT NOT NULL AUTO INCREMENT PRIMARY KEY, 


would any index We're naming this CONSTRAINT in a 
tolumn we S£ 


INT and interest VARCHAR(50) NOT NULL, way that tells us which table the key 
io NUL 5 Comes from l Lo contacts“, what we ve 


named the key (tontact_id), and that 
"— contact id INT NOT — ie, key (fl 
2 
CONSTRAINT my contacts contact id fk ifa 8 
r is 7 me wi 


what we use to undo it 


FOREIGN KEY (contact_id) This line is optional, but 
it's good form to use it 
REFERENCES my contacts (contact id); 


The Column räme in 
7 J parentheses is what 


* f wer 
) This specifies where the and what it's called in will become à foreign 


k tan name it 
foreign key came from the other table iav you like 


You try it. Open up your console window and type in the code above to create your 
own interests table. 


When you ve created it, take a look at the structure of your new table. What new 
information do you see that tells you your constraint is in there? 


you are here » 307 


another exercise solution 


You try it. Open up your console window and type in the code above to create your 
own interests table 


When you've created it, take a look at the structure of your new table. What new 
information do you see that tells you your constraint is in there? 


Fée Ed Window Heip 


» DESC interests; 


varchar (50) 
int (11) 


Q: You go to all that trouble to create a 
foreign key constraint, but why? Couldn't 
you simply use the key from another table 
and call it a foreign key without adding 
the constraint? 


A: You could, but by creating it as a 
constraint, you will only be able to insert 
values in it that exist in the parent table. It 
enforces the link between the two tables. 


Q: "Enforces the link"? What does 
that mean? 


A: The foreign key constraint ensures 
referenbal integrity (in other words, it makes 
sure that if you have a row in one table with 
a foreign key, it must correspond to a row in 
another through the foreign key). If you try to 
delete the row in a primary key table 
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MUL means that 
be stored in this 
of mult 


there jare ngo 
Dumb Questions 


or to change a primary key value, you'll get 
an error if the primary key value is a foreign 
key constraint in another table. 


Q: So that means | can never delete a 
row from my_contacts that has a primary 
key if it shows up in the interest table as 
a foreign key? 


A: You can, you just have to remove 
the foreign key row first. After all, if you're 
removing the row from my_contacts, you 
don't need to know that person's interests 
anymore 


Q: But who cares if | have those rows 
left hanging around in the interests table? 


Å: Its slow. Those rows are called 
orphans, and they can really add up on you 


multiple otturventes of the same value ma 
Column This is what allows us to keep track 
iple interests for each contact id 


In my Contacts 


over time. All they do is slow down your 
queries by causing useless information to be 
searched. 


Q; Okay, l'm convinced. Are there 
other constraints besides the foreign 
key? 


A: You've already seen the primary 

key constraint. And using the keyword 
UNIQUE (when you create a column) 

is considered a constraint. Trere's also a 
type of constraint, not available in MySQL, 
called a CHECK constraint. t allows you 
to specify a condition that must be met on 
a column before you can insert a value 
into that column. You'll want to consult the 
documentation for your speciic SQL ROBMS 
for more info on CHECK, 


multi-table database design 


Relationships between tables 


We know how to connect the tables through foreign kevs now, but 
we still need to consider how the tables relate to each other, In the 
my contacts table, our problem is that we need to associate 
lots of people with lots of interests. 


This is one of three possible patterns you'll see again and again 

with your data: one-to-one, one-to-many, ind many-to-many, 
and once you identify the pattern your data matches, coming up 
with the design of multiple tables— your schema becomes simple. 


Patterns of data: one-to-one 


Let's look at the first pattern, one-to-one, and sec 
how it applies. In this pattern a record in Table A can 


have at most ONE matching record in Table B, Table B 


So, say Table A contains your name, and Table 
B contains your salary details and Social Security — 

Numbers, m order to tsolate them from the rest of 

the table to keep them more secure, watehes up 


ONLY ONE—— o ———OÓNLY ONE 


Both tables will contain your ID number of these rows of these rows 


so you get the right paycheck. The 

employee id in the parent table is a primary key; 
the employee idin the child table is a foreign key. 
In the schema, the connecting line is plain to show 
that we're linking one thing to one thing. 


Each person in employees tàn only have one Social Seturity 
number, and each SSN maps to only one person. One person, one 
SSN, makes this 3 one-to-one relationship 
loyees * salary 


eie s 
| 23456789] | 2 | — 
— d 


345678912 | — 5 | 
123456789 | 7 | 1) | 


— These tables also have à one-to-one relationship, since NT, 


t f mployee table, employee id, is 
the primary key ot the employe 
being used as the foreign key of the salary table 
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one-to-one relai 


Patterns of data: when to use 
one-to-one tables 


So we should be 
putting all our one-to-one 
data in new tables? 


Actually, no. We won't use one-to-one 
tables all that often. 


Phere are only a few reasons why you might 


connect your tables in a one-to-one relationship. 


When to use one-to-one tables 


It generally makes more sense to leave one-to-one data in your 
main table, but there are a lew advantages you can get from 


pulling those columns out at times: 


I. Pulling the data out may allow you to write faster queries. For 
example, if most of the time you need to query the SSN and 
not much else, you could query just the smaller table. 

2. If you have a column containing values you don't vet know, 


you can isolate it and avoid NULL values m your main table. 


i. You may wish to make some of your data less accessible, 
Isolating it can allow you to restrict access to it, For example, 
if you have a table of employees, you might want to keep 
their salary information out of the main table, 


4. Tf you have a large piece of data, a BLOB type for example, 
you may want that large data in a separate table, 


One-to-One: exactly one row 
of a parent table is related 
to one row of a child table. 
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Patterns of data: one-to-many 


One-to-many means that a record in Table A can have many 
matching records in Table B, but a record in Table B can only 
match ene record in Table A. 


ET 


One vetord in Table 

A Can matzh MANY 
records in Table B, 
but any one record of 
Table B can, only match 
ONE record in Table A 


matches up 
ONE TO ——— MANY 
of these of these 
records records 


The prof idcolumnin my contacts isa good 

example of à one-to-many relationship. Each person 
has only one prof id, but more than one person in 
my contacts may have the same prof id. 


In this example, we've moved the profession 
column to a new child table, and changed the 
profession column in the parent table to a foreign 
key, the prof id column. Since it’s a one-to-many 
relationship, we can use the prof id in both tables 
to allow us to connect them. 


The connecting line has a black arrow at the end to 
show that we're linking one thing to many things. 


multi-table database design 


One-to-Many: a 
record in Table A 
can have MANY 
matching records 
in Table B, but a 
record in Table 

B can only match 
ONE record in 
Table A. 


contact id O 


Each row in the professions table can have many 
matching rows in my contacts, but each row in 
my contacts has only one matching row in the 
professions table. 


For example, the prof_id for Programmer may 
show up more than once in my. contacts, but 
each person in my. contacts will only have one 
prof id. 


Because the prof ig can x 
rePeat—have many match 
retords—thic za, "s 


key rom another table 
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many-to-many relationships 


Patterns of data: getting to 
many-to-many 


Many woman own many pairs of shoes, If we created a table 
containing women and another table containing shoes to keep 
track of them all, we'd need to link many records to many 
records since more than one woman can own a particular 
make of shoe. 


Suppose Carrie and Miranda buy both the Old Navy Flops 
and Prada boots, and Samantha and Miranda both have the 
Manolo Strappies. and Charlotte has one of each. Here's how records records 
the links between the women and shoes tables would look. 


shoe id shoe name 


or 
SS 
: 


Imagine they loved the shoes so much, the women all bought 

ar S F s 
a pair of the shoes thev didn't already own. Here's how the The connecting lines have black arrow 
" " R $ 5 
links from women to each shoe name would look then. ak both ends; were linking, many thing 


to many things 
woman_id 
0o— 


1 
d 
Cw 
II Carie € » 1 | Manolo Strappies | 
2 ] Samantha 4 K X | 


— 4 | Miranda 


How can we fix the tables without putting more than one value in a column (and winding up 
like Greg did with his interests column problems in his queries for Regis)? 


multi-table database design 


Take a look at this first pair of tables. We tried to 
fix the problem by adding shoe id to the table 
with women records as a foreign key. 


— id | shee name — | 
y | Manolo Strappiss | 
yo 2 | Crocs Clogs | 
— Old Navy Flops | 
— — [| Pradaboots | 


Now the two tables connect 


with the shoe id column 


Sketch out the tables yourself, only this time put the 
woman id in the shoe table as a foreign key. 


When you've done that, draw in the links. 
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Take a look at this first pair of tables, We tried to 
fix the problem by adding shoe id to the table 
with women records as a foreign key. 


pS Charlotte 
— — |  Á A 
o o xEE dq 


Now the two tables connect 
with the shoe_id Column 


Notice the duplicates Sketch out the tables yourself, only this time put the 
m the woman and woman_id in the shoe table as a foreign key. 


A g 
shoe_name Column When you've done that, draw in the links, 


— J| dese | 
— — 
— — Crocs || 2 —- 
| 3 Old Navy Flops | — ^1 — 7^ 
o 4 | b. 
— — Clogs | — 
| — Old Navy Flops | —3 — 7^ 
— — LIIS — 
— =] e| 4 A 
— — — — 
— 0 
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Patterns of data: we need a junction table 


As you just found, adding either primary key to the other table as a 
foreign key gives us duplicate data in our table, Notice how many 
times the women's names reappear. We should only see them once. 


We need a table to step in between these two many-to-many tables 
and simplify the relationships to one-to-many, This table will hold 
all the woman i d values along with the shoe id values. We need 
what is called a junction table, which will contain the primary key 
columns of the two tables we want to relate, 


Linking these two tables directly to 
tàth other just won't cut it because 


we end up with duplicate data thanks 
T to its many—to—many relationships bi 
— T —' 


——— — — — p 

L2 — | many-to-many — | Crocs Clogs | 

[3 — — — | Old Navy Flops 

po — — „ | 4 — boots | 
* Take the primary key from here fi 


and the Primary key Iron here 


and put them both 
m à junction table 


one-to-many one-to-many 


T id 
AT 


The junction table contains 
the primary keys of the two 


tables you want. to relate Many-to-Many: 
a junction table 
ot the two original tables, 


with the matching Columns holds a key from 


in the junction table each table. 


Then You need to link the 
Primary key Columns of each 
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more on many-to-many relationships 


Patterns of data: many-to-many 


Now vou know the secret of the many-to-many relationship 


it's usually 


made up of two one-to-many relationships, with a junction table in 
between. We need to associate ONE person in the my contacts table 
with MANY interests in our new interests table. But each of the interests 
values could also map to more than one person, so this relationship fits into 


the many-to-many pattern. 


The interests column can be converted into a many-to-many relationship 
using this schema, Every person can have more than one interest, and for 
every interest, there can be more than one person who shares it: 


m tacts and interests, now 
These two tables, my. con gris * 


have à many-to-many relationship to ¢ 


Q: Do I have to create the middle table 
when I have many-to-many relationship? 


A: Yes, you should, If you have a 
many-to-many relationship between two 
tables, you'll end up with repeating groups, 
violating first normal form. (A refresher on 
normalization is coming up in a few pages.} 


There's no good reason to violate first 
normal form, and many good reasons not 
to, The biggest is that you'll have a very 
difficult time querying your tables with all the 
repeated data, 
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the 
Dumb ‘Questions 


Q: What's the advantage to changing 
my table like this? | could just put all the 
interests in a table with contact id and 
interest name. I'd have repeats, but other 
than that, why not? 


A: You'll definitely see an advantage 
when you start querying these multiple 
tables with joins in the next chapter. It can 
also help you, depending on how you'll use 
your data. You may have a table where 
you're more interested in that many-to-many 
connection than the data in either of the two 
other tables. 


Q: What if | still don't mind repeats? 


A: Joining tables helps preserve your 
data integrity. If you have to delete someone 


frommy contacts, you never touch 
me interests table, just the contact _ 
interest table. Without the separate 
table, you could accidentally remove the 
wrong records. It's safer this way. 


And when it comes to updating info, it's 
also nice. Suppose, you missaelled some 
obscure hobby name, like "spelunking." 
When you fix it, you only have to change 
one row in the interests table, and never 
touch the contact interest or 
my contacts tables. 
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AMIS TAT SPA TL S HOD 


In each of the partial tables below, decide if each of the ringed columns is best 
represented by a one-to-many or many-to-many relationship. 


(Remember that if it's one-to-many or many-to-many, the column would be pulled from 
the table and linked with an ID field.) 


contact id O- 
— (] 
| interests | 


—— 


—(w k 3ũ3ũů 


eb » ecies — | — 'ÁÉÁÓPQQÓÜPI 
LFOORES ee 
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name that relationship solution 


NAA THAT SOLOTION 


In each of the partial tables below, decide if each of the ringed columns is best 
represented by a one-to-many or many-to-many relationship 


(Remember that if it's one-to-many or many-to-many, the column would be pulled from 
the table and linked with an ID field.) 


COPUMN RE TAs ONSHI'E 


contact_id 


IC state — | 
| interests 
This one's tricky, but since a book can have 
books more than one author, it's many—to—many 
book id O7 » 
7... many-to-many . ees 


[ Coauthor | 
| publisher | coven FIG occ ren y. SERS Teer 
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Patterns of data: fixing 


I know where you're going next 
We're going to change the gregs_list 
database and my_contacts toa 
multi-table format. Right? 


Almost. Now that you know about the 
patterns of data, we're nearly ready to 
redesign gregs list. 


We know that the interests column can be changed to 
a one-to-many relationship with another table. We also 
need to fix the seeking column in the same way. These 
changes will also put us into first normal form*. 


But we can't just stop at first normal form. We need to 
normalize further. The more we normalize now, the 
casier it will be for vou to get to your data with queries 
and, in the next chapter, joins. Belore we create a new 
schema for gregs List, lers take a detour to learn 
more levels of normalization, 


| 


contact. id 
last name 
first name 


phone 


gender 


birthday You may teel compelled to Flip back a few chapters 
; . : e uh Kr 5 
profession to vetvesh your memory ot Tirst normal torm. No 


need, we talk about it on the next page 


city 


interests 
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getting your table into 


Not in first normal form 


We've talked about the First Normal Form. Lets take a look 
at it again, and then take our normalization even further, 
into Second and even Third Normal Forms. 


But before we can go there, let's recap just what it is that 
puts a table into the INE 


First Normal Form, or 1NF: 


Rule 1: Columns contain only atomic values 


Rule 2: No repeating groups of data 


The tables below are not in First Normal Form. Notice how 
the second table has had extra colors columns added, but the 
colors themselves still repeat one to a row in the new table: 


Not in 1NF Still not in 1NF 


white 


|. volor! — | color? — | «eer — | 

| whiffleball | white, yellow, blue _| | white — | yellow | ble | 
| red | — be — | green | 
| yellow | 


To be atomic the color: 


i d 12 
column should only Lontain This table still isn't in INF 
one of those tolors, not because the Columns themselves 
2 and 3 Per record ave holdina the Same category 


of data, all VARCHARs with 
the toy tolor 
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Finally in INF 


l'ake a look at what we've done here. 


In 1NF 


— whiffleball | 
— — | 
— EN 
E 


keep drawing e's 


If we add the t 


database design 


Foveiqn k 
j^ cy 


= 


None of 4 
— t e of the things are 


repeated inside 3 Column 


It’s l 
€^ t one Color Per row, and 
all of 


our 
PA rows are unique 


We tan use both the toy id 
and tolor value together to 


tor ‘ 
mad unique Primary key 


oy id to a separate table as the foreign 


key, that's fine because the values it holds don't have to be 
unique. If we add the color values to that table also, all 
the rows are unique because each color PLUS each 


toy idtogether make up a unique combination. 


A multi-column primary 
key? But doesn't a 

primary key have to be 
just one column? 


No. A key made of two or 
more columns is known 
as a composite key. 

Let's take a look at how those work 
in some more tables, 


you are nere » 
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composite keys explained 


Composite keys use multiple columns 


So lar we've talked about how the data in a table relates fo other tables 
(one-to-one, one-to-many), What we haven't considered is how the 
columns in a table relate to each other, Understanding that is 
the key to understanding second and third normal forms. 


And once we understand those, we can create database schemas that 


A " 
will make querying multiple tables much easier. Youll want well-designed 


tables when we get to 


So what exactly is a composite key? joins in the next chapter! 


A COMPOSITE KEY is a 
PRIMARY KEY composed 


of multiple columns, © eje P 


creating a unique key. 


Consider this table of superheros. Ii has no unique key, but 
we can create a composite primary key from the name and 
power columns. While there are some duplicate names 
and powers, put them together, and the pair of them 
create a unique value, 


We could create this table and designate these 
two fields to be a Composite Primary key. We've 
assuming that we'll never have exactly the same 
name and power so that this will be unique 


La super heroes 


Makes money from nothing 
Never forgets an order 


Creates dust storms 


Gets really, really angr 
Can find anything 
Stands in for humans 
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N 
| 


Stick Man, 


i Man, 
Stick Vlan uman Can 


Does whatever "o " 
Ko -+ 
All you need s! i 
To 12 Chick Man what to do 
Get your imaojwation vet 
Ao draw 


chek Mar! 
Your very own SUE 
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Even superheros can be dependent 


Our superheroes have been busy! Here's the updated super heroes " dee 
table, We're m INE but there's another problem. When a column S ta 
See how the initials column contains the initial letters of the must change when 
name value in the name column? What would happen if a superhero . 

changed their name? another column s data 


Exactly. The initials « olumn would change, too. The initials is modified, the Lh l 


column is said to be functionally dependent on the name column. 


column is functionally 
| dependent on the second. 


names, with the power Column 


t identical 
Here are our two sdke primary key 


added to create a truly unique Comp super heroes 


| mameO-x | ——— powerO- | weakness | city — | country | — arch ememy — | initials | 
| Super Trashman | egg quickly | bleach | Gotham | ^ US |  Verminator — | ST | 
|The Broker | Makes money from nothing | NULL | NewYork | US | MisterTaxman | TB | 
| SuperGuy | Flies | birds | Metropolis | US | Super Fella | SG | 
| Wonder Waiter | Never forgets an order — |  insecis | Paris | France | All You Can Eat Gri | Ww | 
... | ek | We [| Ub |] xe (| € 
„4 
| Furious Woman | Gets really, really angry | NULL | — Rome | EN. | — The Therapist | Fw | 
|. The Toad eee of justice | insects | London | England | Heron | T | 
i | —— ß —— 
| Goose Girl | Flies —  [ NULL | Minneapolis | US — | The Quilter | GG | 
| Sück Man | Stands inforhumans ^ | hangman | London | England | ^ Eraserman — | SM | 


Now you know that the initials column is dependent on the name 
column in the superhero table. Do you see any similar dependencies? 
Write them down here. 


sharpen solution 


ution Now you know that the initials column is dependent on the 


name column in the super heroes table. Do you see any similar 
dependencies? Write them down here. 


2 


initials ave dependent on name 


ce These don’t mention which table the 
weakness is dependent on name , — — Columns are from, which will matter when 


you add more tables. There's a shorthand 
Wee, — way to indicate these dependencies and 
the tables they re from 


tity is dependent on Country a 


Shorthand notations S 


A quick way to describe a functional dependency is to write this: 


T E d — 2 T = y a The technical term For this is a shorthand notation 


Which can be read like this “in the relational table called T, column v is functionally 
dependent on column x." Basically, you read them from right to left to see what's 
functionally dependent on what. 


Let's see that applied to our superheroes: 


super heroes.name —>; super heroes.initials 


“Inthe super heroes relational table, the initials column is functionally dependent 
on the name column." 


super heroes.name —>; super heroes.weakness 


"In the super heroes relational table, the weakness column is functionally dependent 
on the name column." 


super heroes.name —»; super heroes.arch enemy 


"In the super heroes relational table, the arch enemy column is functionally 
dependent on the name column.” 


super heroes.country —>; super heroes.city 


"In the super heroes relational table, the city column is functionally dependent on 
the country column.” 
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Superhero dependencies 


So, il our superhero were to change his name, the initials 
column would change as well, making it dependent on 
the name column. 


his 
if Chek Mar ic m 
name bo The Sue. C i 
|| change: 
| | | | column Wi 
If our arch-enemy decides to move his lair to a new city, nitials co 


his location changes, but nothing else does. This makes 
the arch enemy city column in the table below 
completely independent. 


A dependent column is one containing data that 
could change if another column changes. 
Non-dependent columns stand alone. 


Partial functional dependency 


A partial functional dependency means that a non-key No 

column is dependent on some, but not all, of the columns in a Meanwhile Braserman 5 ^ 

composite primary key. iater ee , . 
Borrowdale, but none o the 

Il be affected 


In out superheroes table, the initials column is partially other Columns wil 


dependent on name, because if the superhero's name 
changes, the initials value will too, but if the power changes, 
and not the name, our superhero’s initials will stay the same. 


Intials depend on name, but not 
on Power, so this table contains 


a partial functional dependency 


dig and power together make 
uj € Com osit Im 
posite pv ary key super heroes 


| mameO-x ener. | weakness | city | initials | ard enemy id | ard enemy city — 


Deer engt 


Gets really, really anar 


NULL | Minneapolis | GG | —— 9? | Minneapolis | 
| hangman | London | s |  — 33 | Berrowdele | 
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transitive functional dependency explained 


Transitive functional dependency 


You also need to consider how each non-key column relates to 
the others. If an arch-enemy moves to a different city, it doesn't 
change his arch. enemy id. 


Verminator s areh enemy id hasn t changed 


" ud even though he's moved to Kansas City 


[SuperTroshmon, 4A Konsor Ciy | If changing any of 
— Broker | e | o Nera —] 
the non-key columns 


|_SuperGuy | 5 | Metropolis | 
Euer L a | oe might cause any of 
the other columns to 


Suppose a superhero changes his arch-enemy. The change, you have a 
arch enemy id would change, and that could m 
change the arch enemy city. transitive dependency. 


If changing any of the non-key columns might 
cause any of the other columns to change, vou 
have a transitive dependency. 


IF we update the arth enemy id 


* that changes the value in the 
iC arth enemy tity Column y 


- —— : — — 
| name O- (| arch_enemy idy] arch_enemy_sity 
| Super Trashman | 2 j Kansas Ciy 


- i 
| his is called E transitive funetiond 
dependency because the non—ke 


| The Broker | 8 — | Newark fy 
enemy City Column is related 
| SuperGuy | „ [. Metropolis | to arch 


enemy id, whith is another 
of the non—key Columns 


Wonder Waiter | — 1 | — Paris — | 
|. Dirtman | —— 2 | Kansas City | 


Transitive functional dependency: 
when any non-key column is related 


to any of the other non-key columns. 
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Take a look at this table listing book titles. pub id identifies the publisher. 
pub city is the city where the book was published 


| author Otw | title Oe — | copyright | pubid | pub dy — 
| JohnDeere | Easy Being Green | 1930 | —2 | NewYork | 


| Fred Mertz | IHatluy | 1968 | 5 | Boson | 
| lassie |Help Timmy! — | 1950 | 3 — | San Francisco | 
| Timmy | lassie, Calm Down | 1951 | — 1! | NewYork | 


Write down what will happen to the value in the copyright column if the title of the book in the 
third row changes to: 'Help Timmy! I'm Stuck Down A Well 


Copyright depend 
If the title changes, the copyright value will, too 2 on title, 20 rà à 


NARERRRRARARAARARRRRRRRRAAERRRRARTAAARWRRRARRARTAAHARRRRRRRARAAARERRRRRARTAAARRRRAARARRERRRARAREERRRRRA 44 


What will happen to the value in the copyright column if the author of the book in the third row 
changes to 'Rin Tin Tin', but the title stays the same? 


EAFFREERRAMASRIRONTERRENEAAAAREREREEARAARAEFEMEMAYTAYVATEREREEMTATATETEREAYAYVAMERRERRAYRATEREREMMAMEEFEFRMHMMTIMMTTEHEEFPPHHREHHSTE EEE 


—y—ꝛ2g õũ9ũ%ꝶ“ —:Z12üo)ñ ͤ ůœ ůœ BkPœ“Dœ—lkT nh õ«õ4.l ũ ͥõ ! ꝶ „„ 


‚—ͤ—ęBꝝꝛ—œ Vẽ j ã PPPPP———P—PP—F—P—W—WW„ꝙ5„ꝙœũ % %ũ½ꝛ5%n „„ „ „„ „„ „„ „„ 


—y—— [ꝶ n /õ c õũt² ꝛ m:H᷑ „„ 
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yet another exercise solution 


Take a look at this table listing book titles. pub. id identifies the publisher 
pub. city is the city where the book was published. 


Write down what will happen to the value in the copyright column if the title of the book in the 
2 9 n | ' * 
third row changes to: Hep Timmy! l'm Stuck Down A Well Copyrigh t depends 
If the title changes, the copyright value will, too. 4 on title, so its 
—̃!ꝛ K „ j3j%ÿũ %% Ahne will c hag gg mmm 
What will happen to the value in the copyright column if the author of the book in the third row 
changes to 'Rin Tin Tin', but the title stays the same? 


If the author changes, and not the title, the copyright Changes 
Author and title „eee deere tee eee eee eee e see 99000442 ^ ———————— M 
ether make up the Co 


Composite prim Pyright depends on tit 
G E Ete aer 


| author Otw | title Oe | copyright | pubid | pub ty - 
|John Deere | EasyBeingGreen | 1930 | 2 | NewYork | 
|Fred Mertz | Hate Lucy | 


| 1968 | 5 | Boson | 
| losie |Help Timmy! — | 1950 | — 3 San Francisco | 
| Timmy | lassie, Calm Down | 1951 | — ! — | NewYork | 


What would happen to 'Easy Being Green' if we changed its pub_id value to 1? 


pub id is York, so the city won't change (even though 
independent T. ‚— * * TERRE TT EERE EERE EEE EE ER ER EET 33 Publ ety ie transitively dependent on pub id) atr ** 
ben pub_city What would happen to the pub id value of 'I Hate Lucy’ if its publisher moved to Sebastopol? 
Column, so the 

pub d stays 


8 t. om The pub. id would stay the same 


RBARARRARRRARARARARRRRRRRARRRRARRRRARAAATARRARRARRARdAAARRRARAMAARRRRRRAAAAAARRRRARAAARARRRRRRARARARRRRARARAAdAAARRRRRAAAARRRR RR 


What would happen to the pub city value of '| Hate Lucy' if we changed its pub. id value to 1. 


Pub city n dependent on the value 
pe M d . The pub_tity would become New York "d in the pub id Column Neither 
pa apr the tity EVER ee eee eee even is akey cel. Lis ‘sa 
i dr n a aa Functional dependent y 
value In 


author O+x | e O-w | copyright | pub id | pub ty — 
| JohnDeere | Easy Being Green | 1930 | — 2 | NewYork | 


| Fred Mertz |  IHateluey | 1968 | — 5 | Boson | 
|. tassie | Help Timmy! — | 1950 | 3 San Francisco | 
Lassie, Calm Down | 1951 | — 1 | NewYork | 
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there jare no " 
Dumb Questions 


Q: Is there a simple way to avoid having a partial Q: So, other than when | create junction tables, why 

functional dependency? would | ever want to create a composite key out of columns 
in my table? Why not just always create an id field? 

A: Using an id field like we havein my contacts allows 

you to completely avoid the issue. Since ifs a new key that A: It's certainly one way to go. But you'll find compelling 

exists only to index that table, nothing is dependent on it arguments for both sides if you search the Web for “synthetic 
or natural key,” You'll also find heated debates. We'll let you 
make up your own mind on the topic. In this book, we'll primarily 
stick with single, synthetic primary key fields to keep our syntax 
simpler so you learn the concepts and don't get bogged down 
with the implementation 


Look, these dependencies are nice and all, 
but what do they have to do with moving from 
first normal form into second normal form? 


Adding primary key columns to our tables 
is helping us achieve 2NF. 


For the sake of ease, and to guarantee uniqueness, we've 
generally been adding columns to all our tables to act as 
primary keys. This actually helps us achieve 2NE because 
the second normal form focuses on how the 
primary key in a table relates to the data in it. 


getting your table into 


Second normal form 


Let's consider two tables that exist to keep an inventory of 
toys to help us better understand how the second normal form 
focuses on the relationship between the tables primary key 
and the data in the table, 


Composite key 


—— 
E Ez dd There are may seen 
a » this Column And it really 
doesn t have anything to 
— i do with the inventory; it 
|_23 Maple has to do with the je 
| 23 Maple | 


1902 Amber Ln 


| 2 | 4 | yelow | n — | 17Engleside 


b, ss Inventory is dependent on both 


We might want to rethink this Column of the columns that make up 
as well. [+ really belongs more in à toy the Composite primary key, so 
table than in an inventory table. Our rt does not have à partial 
ley id ought to identify both toy functional dependency 


type AND toy tolor 


Notice how the store address is repeated when a toy 
is associated with that store id. If we need to change 
the store address, we have to change every row where 
it’s referenced in this table, The more rows that are updated 
over time, the more possibility there is for errors to creep 
into our data. 


If we pulled the store address column into another 
table, we'd only have to make one change. 
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We might be ZNF already... : —— E 


Your INF table is also 


A table in INF is also 2NF if all the columns in the : 2NF if all the columns 
table are part of the primary key. in the table are part 
We could create a new table with a composite primary key : of the primary key 
with the toy idand store id columns. Then we'd have : 

a table with all the toy information and a table with all the : OR 


store information, with our new table connecting them. 


It has a single column 
primary key 


* 


about peer = * 


^ 
All the intormation 


nee eee LJ 
— eee 


A table in INF is also 2NF if it has a single column 
primary key. 


[his is a great reason to assign an AUTO INCREMENT id 
column. 


Second Normal Form or 2NF: 
Rule 1: Be in INF 
Rule 2: Have no partial 


functional dependencies. 


I don't think I have 
any partial functional 
dependencies in my. contacts, 
but I'm not sure... 


That's why it's time to play... 
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be the 2NF table 


g PE the 2NF fable with no 
di. pat funcfion] dependencies 


Your job is to play a table, and 


remove all the partial These two make vp 
funetiona] dependencies from à unique — [toy_inventory | 
yerek Look se echi tahle N 
diagrammed below. and draw 
lines through the columns that 
are better moved to another table. 


total sales 


— — 
ong — 
[eb id 
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Redesign these tables into three tables that are all 2NF. 


One will contain info about the toy, one will have store info, and 
the third will contain the inventory and connect to the other two. 
Give all three meaningful names. 


Finally, add in these additional columns to the appropriate tables: 


| ey id | toy | 

| 5 | whiffleball 

—— frisbee | s 
— J w — 
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be the 2NF solution 


BE the 2NF table with no partial 
funciona] dependencies solution 


Your job is to play a table, and 
remove al] the partial 
functiona] dependencies from 
yourself. Look at each table 
diagrammed helow, and draw 
lines through the columns that 
are better moved to another table. 


These two make up 


a unique tomposite | toy_inventory | 
primary key — _| 
S iei — 


Primary key 


Onte weve moved those 


E» singer id | 
last! name 


While these ought 

to be an ID pulled 
(vom an agency table 
(because two agencies 
might have the same 
name), it's not à 
partial functional 


dependency 


columns out, the remeining 
columns Can form a 


composite primary key 


Primary key 


These Columns have 
transitive furt tional 


dependency only 


| salary — | 


Primary key 


While these ought 


to be Pulled from 
this table, they 
aren't pfd : 
hire date 
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sala 


Composite 
é primary key 


stes tlub_id might belong in this 
table Gf it's à one—to—one 
relationship), but club state 
doesn't belong here Even so, 
nont of the Columns are pid 


database design 


Redesign these tables into three tables that are all 2NF. 


One will contain info about the toy, one will have store info, and 
the third will contain the inventory and connect to the other two. 
Give all three meaningful names. 


Finally, add in these additional columns to the appropriate tables: 


. a 

| 5 | whiffleball 

— ee rahe | 

— — zc c 
E Bu 


17 Englesice 


|. 23 Maple — | 


The tomposite primary 
key is loy id and 


stove id 


toy. id 


EE HE 

— | whiffleball | yellow | 220 | 0.4 | 
— — | whiffleball | blue | 1.95] 03 | 
— | frisbee | green | 


p 555-6712 


getting your table into 3NF 


Third normal form (at last) 


Because in this book we generally add artificial primary keys, 


getting our tables into second normal form is not normally a 
concern lor us, Any table with an artificial primary key 
and no composite primary key is always 2NE 


We do have to make sure we're in 3NE though. 


Third Normal Form or 3NF: 
Rule 1: Be in 2NF 


Rule 2: Have no transitive dependencies 


Consider what would happen if we changed a value in any 
of these three columns: course_name, instructor, 
and instructor_phone. 


We tàn ignore the 
Primary key when 
Considering 3NF 


> If we change the course name, neither 
instructor nor instructor phone 
need to change. 

© If we change the instructor phone, 
neither instructor nor course name 
needs to change. 

© If we change the instructor, the 
instructor_phone will change. We've 
found our transitive dependency, 
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If your table has an 
artificial primary key and 


no composite primary key, 


it’s in 2NF 


Remember À transitive Cant tional 
dependent] means that âr non-key 
column i5 related to any ot the 


other non-key éolumns 


E— 


If Changing any of the non—key 
tolurmns might. Cause ary of the 
other Columns to Change, You 
have à transitive dependency 


courses 
course_id 
course_name 


instructor_phone 


It should be pretty obvious at a 
this point that instruétor_Pphone 
doesn't belong in this table if we 
want it to be 3NF 


multi-table database design 


So how does wy. contacts stand up? 


It does need a few changes. On the page below, start with the current my contacts 
table and sketch out the new gregs list schema. Show the relationships between 
foreign keys with lines, and the one-to-many relationships with arrows. Also 
indicate the primary Keys or composite keys. 


C Hint: In our version on we next 
page we have @ tables. ‘We 


added in à Column for zi tode 


43 
Before that, we had / 
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one last exercise solution 


[^w So how does wy contacts stand up? 


Lution It does need a few changes. On the page below. start with the current my contacts 

table and sketch out the new gregs list schema. Show the relationships between 
foreign keys with lines, and the one-to-many relationships with arrows. Also 
indicate the primary keys or composite keys. 


EET NN This is 3 war to- many relationship, 
whith is made up of two one to- 


contact id Oy 


many relationships and à joining table 


last name | 
^ fw nome — | 
phone | 
s emal Both tolumns form 
T ] gem J à Composite key one-to-many 
mv d „ \ D oremed interest | 
cy Sore oe — 
tate | TE 
status | inlerest id go 
interes! | Od 
seeking You tàn have the same 
— —.. interest_id many imes 
[contact id Ow "my in the contact_interest 
These three are one-to-many 15 Put oah ee 
relationships — nome | | [_ Seated secking ] interests table 
Ky [ phone | comet St qiio. 
= 
- — gende — | seeking id (Day | seeking | 
04 
prof id & e one-to-many 
Both cols fr 
m Composite k 
ey 


This is à marj- to-many 
b whith is made vv of 
two one-to-many relationships 


and à jomm table 
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And so, Regis (and gregs list) 
lived happily ever after 


Greg's able to find Regis's perfect match using his 
newly normalized database. Better yet, he’s also 
able to easily find matches for more of his friends 
keeping the Greg’s List dream alive. 


The End 


Not so fast! Now I have to 
query all these new tables and 
match them up by hand! How do I get 
at my data now with all those tables 
without writing a hundreds of queries? 


That’s where joins come in. 


See you in the next chapter... 
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sql in review 


Your SQL Toolbox 


Give yourself a hand, you're 
more than halfway through the 
book. Check out all the key SQL 
terms you learned in Chapter 7. 
For a complete list of tooltips in 

the book, see Appendix iii. 


Schema 
A destription of the data in your 
database, along with any other 

related objects and the way they 
all connect. 


One-to-Many relationship 


A vow in one table tan have 
many matching rows in à setond 
table, but the second table may 
only have one matching row in 
the first- 


340 Chapter 7 


First normal form (INF) 


Columns contain only atomit values, 
and no repeating groups of data 
are permitted in à Column. 


Transitive functional 
dependency 


This means any non Colum 
is velated to any rd m 
non-key tolumns. 


Your table must be in INF and 
tontain no partial functional 


Third normal form (3NF) 


Your table must be in 2NF and 
act na bee dependentes 


Foreign key 


Your table must be in 2NF and 
have no transitive dependencies. 


Composite key af 
MT key made v? 
is a primary Key 
ioe columns, which create 2 


multi-table database design 


lem 


Solution Use your ALTER and the SUBSTRING INDEX function to end up 
with these columns. Write as many queries as it takes. 


First of all you need to create the new Columns’ contact_id 


last name 
ALTER TABLE my_contacts — 


ADD COLUMN interest] VARCHAR(50), first name 


ADD COLUMN interest2 VARCHAR(50), phone 
ADD COLUMN interest3 VARCHAR(50), : 
ADD COLUMN interest4 VARCHAR(59); email 
; gender 
Then you need to move the first interest to the new interest) column. awe 
You can do that with: r y 
UPDATE my contacts profession 
SET interestl - SUBSTRING INDEX(interests, ',', 1); city 
state 


Next we need to remove the first interest from the interests field since it's stored in 
interest. We remove everything until right after the first comma with a string function: Status 


RI m tts. font interestl 
TRIM removes the space lett in front. gue retur i 

- ns part of interest2 
N a in ST th man interests Column, ke” interest3 

ini ecd s ( ^ the righthand boi 
~y interest4 

UPDATE my contacts SET interests = TRIM (RIGHT (interests, x 
(LENGTH (34nterests)-LENGTH(interestl) = 1))); seeking 


This stav'y- looking art Computes how much of the interests column we need. |t take 
the total length 21 the interests Column and subtracts the length of the part we 
moved to interest!. Then we subtract one more so we start after the Comma. 


And now we repeat those steps for the other interest columns: 


UPDATE my_contacts SET interes 
UPDATE my contacts SET interes 
LENGTH(interest2) - 1))); 
UPDATE my contacts SET interest3 = SUBSTRING INDEX(interests, „, 1); 
UPDATE my contacts SET interests - TRIM(RIGHT(interests, (LENGTH(interests)- 
LENGTH (interest3) - 1))); 


2 - SUBSTRING INDEX(interests, ',', 1); 


t 
ts = TRIM(RIGHT(interests, (LENGTH (Interests) 


For the last column, all we've got left m there is à single value: 


UPDATE my contacts SET interestd = interests; 


Now we tàn drop the interests tolumn entirely- We also could have jet 
renamed it interest} and not needed the ADD COLUMN (assuming we jest 
have four interests), 
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exercise solution 


Write a query for Regis without using the interests column 


SELECT * FROM my_contatts 


WHERE gender = 'F' This is essentially the same query as 
— ä N 
AND status — single of 


el.extept he's left 
f ihe interests 


AND state='MA’ 

AND seeking LIKE “Fosinale M% 
AND birthday > 1990-03-20’ 
AND birthday < '19760-03-20'; 
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8 joins and multi-table operations 


Can't we all just get along? 


Please go away, Jacques. 
None of us is interested 
in your "foreign key." 


Welcome to a multi-table world. It’s great to have more than one table in 
your database, but you'll need to learn some new tools and techniques to work with 
them. With multiple tables comes confusion, so you'll need aliases to keep your tables 
straight. And joins help you connect your tables, so that you can get at all the data you've 
spread out. Get ready, it's time to take control of your database again 
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database 


Still repeating ourselves, still repeating... 


Greg noticed the same values lor status, profession. interests, 


and seeking popping up again and again. 


single 
Paul Sobel 
— 


— 

n LL 
lawyer 
books 


sinale 
"2 


— 
— 


programmer 
sports 

single 

— 
man 

lawyer 

books 
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L. wA. 1 
| — spots O| 


single 

— e cm 
lawyer = 

pets 

books 

married 


man 
lie 
music 
sinale 
woman 
~E Horry Maxwell) 
lawyer —y 
pets 
single 
woman 
teather — - 
books 
married 
NULL- 
Programmer 
books 
sports 


joins ndl operations 


Prepopulate your tables 


Having many duplicate values will make it easy 
to prepopulate the status, profession, 
interests, and seeking tables Greg wants to 


Wouldn't it make sense to 
have a set list of values in 


load up those four tables with the values already in o some of the tables? 


his old my contacts table. 


First he needs to query his table to find out what's 
already in there. But he doesn't want an enormous 
list of duplicate values, 


A. 


— 
— vei 
Write queries that can retrieve the status, profession, interests, and 
seeking values from the old my_contacts table, without producing 
any duplicates. You may want to refer back to the Girl Sprout cookie 
sales problem in Chapter 6. 
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sharpen solution 


346 


b Solution Write queries that can retrieve the status, profession, interests, and 
seeking values from the old my contacts table, without producing 


any duplicates. You may want to refer back to the Girl Sprout cookie 
sales problem in Chapter 6. 


SELECT status FROM my. tontaets SELECT profession FROM my_tomtacts 
GROUP BY status es a GROUP BY profession 
ORDER BY status; ORDER BY profession; 


Using GROUP BY Combines 


the duplicates into one 
z single value for each Group 


Then using ORDER BY gives ds SELECT seeking FROM my tontatts 


us the list alphabetical! 
the lisk alp ^ y "ie GROUP BY seeking 
1 OR E S Kin 
If You don t do them in this E DER BY see o; 


you aet an error. ORDER By 
always needs to be last 


SELECT intere 


DER BY interest; 


But that query doesn't work 
for the interests column. 

We've got multiple values in 
that one, remember? 


We can't do a simple SELECT to 
get the interests column out. 
Using that SELECT statement for the 
interests column isn't going to work when 
we have values in there like this: 


interests 
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joins and operations 


We got the “table ain't easy to normalize” blues 


Like a dog that ain't got no bone, our un-normalized design has 
reallv hurt us. There's just no easy way to get those values out of 
the interests column in a way that we can see them one at a time. 


We need to go from this 


Our Column fron the 


| interests — 
to this 


[ — A Lū 
— — i 


AS RR AN 
POWER 


How can we get those multiple values into 
a single column in the interests table? 


Can't we just do this manually? 
I mean, I can just look through 
each row of my. contacts and enter 
each value into the new table. 


First, it’s an enormous amount of work. Imagine 
thousands of rows. 


And doing it by hand would make it very difficult to spot 


duplicates. When you have hundreds of interests, you'd have to 
look each time you enter a new one to see if it’s already in there. 


Instead of doing all that hard work, and risking lots of typos, let 
SOL do the tedious work for you, 


separating values with substrings 


The special interests (column) 


One fairly straightforward way is to add four new columns to my_ 
contacts where we can temporarily store the values as we separate them 
out. Then we can get rid of those columns when we finish. 


You know how to ALTER tables at this point, so you need to ALTER 
my contacts to have four new columns. Name them interest], 
interest2, interest3, and interest4. 


— — ——* Answers on page 378. 


Here's what the interests and new interest columns in my. contacts look 
like now that vou've run ALTER, 


| interest! |  inferest2 | interest: | — interestd | 
fst second, third took ||] . 


We can easily copy the first interest and put it in the new interest] 


column with our SUBSTRING INDEX function trom Chapter 5: 


UPDATE my contacts 


SET interestl - SUBSTRING HIDE (SUI OSER P. ai ie - i 
* p 


1 P 1 
The name of The character to lock tor the 


our Column look fer, à Comma [i st comma 
Run that, and this is what we get: 


| interests — — | interest) | — interest2 | Interest | — interest — | 
fist second, thd fourth | A | | dT  — —3À 
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Keeping interested 


Now for the tricky part: were going to use another substring function 
to remove from the interests column the data we just moved into 
the interest1 column. Then we can fill in the rest of the interest 
columns the same way. 


__— interests | — interest! — | — interest2 — (interest interesa 
CCC dort | fn | | CT 


iN We've going to remove the first interest, the 
tomma that follows it, and the space that 
Follows the comma from the interests tolumn 


We'll use a SUBSTR function that will grab the string in the interests 
column and return part of it. We're telling it to return the same part we 
just put in interest l, plus two more characters (for the comma and space), 


Translation: Change the value in the interests The length of the text 

tolumn to be whatever is in there now, without in the interest! field plas 2 move characters: 
the part we put in interest! and the Comma pis for the Comma, ont 
and the spate for the space 


UPDATE my contacts 5„5³ E AA 
SET interests = SUBSTR(interests, LENGTH (interest1)-42 ); 


i NN ONE. 
f vet a ber T 
wal string Length urns d mam 
SUBSTR webs Ties es and tuts that is the lena of a er shag length 
in the mn ing u ^ ay: 7 
A the fest part that we Wet in the whatever * D. follow it five Characters Ei 


es th 
parentheses: and returns the setond parenthes s 


* i j the number 
Remember how some functions are different So 1. "c by LENGTH is 942, 
depending on which flavor of SQL you're — th is the number of 
using? Well, this one of those Ref Y Apr removed 
f. er toa ally acters that will be 
useful vefevente—like SQL in a Nutshell from ros the first of the string in 
0 Reilly—for your particular brand of SQL. E 


khe old interests Column. 
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separating values with substrings (part deux) 


UPDATE all your interests 


Alter we've run that UPDATE statement, our table looks like this. 
But we're not done vet, We've got to do the same thing for 
interest2, interest3, and interest4 columns. 


| interests — — | — interest! — | interest? | — interest3 — |  interest4 | 
second, third, fourth | fa [ooo 5 5 5 5 — 


your pen 


Fill in the blanks to complete Greq's update statement. 
We've given you a couple of notes to help you along. 


Hint: Rhe interests Column will 
Change each time because the 
string value in the interests 


Column is being shortened by 
the SUBSTR function 


interestl = SUBSTRING INDEX(interests, ',', 1), 


* r 


Ness my contacts SET 


interests = SUBSTR(interests, LENGTH(interest1)-*2), 


interest2 SUBSTRING INDEX( 


DIDI 


interests 


MARRRRRAAARRRRRRRARTARTARRRRRRRARMATARRRRRRRA ATA Rh %„%„„„œ nm 


interest3 


interests 


G—ͤ—ͤ—ᷣ ꝶE „„ 


interest4 


SERRE Vꝛ33ũ3mꝛͥ %%% „ „ „ „ „ „ „„ „„ „„ EE EERE TEESE EEE EERE ES 


After you ve removed the first three interests from the 


interests Column, all that is left is the fourth 
$ ' nt 
What needs to be done here? — 


Answers on page 378. 


uc Fill in what's in each Column after this big Command 


| interests — | interest) — | interest? |  interest3 | — interest — | 
second, third, fourth Yet PP 
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Getting all the interests 


We've got all our interests separated at last. We can get to them with simple SELECT 
statements, but we can't get to them all at the same time. And we can't easily pull 
them all out in a single result set, since they're in four columns. When we try; we get: 


Fie Ent Window Help looManyColumns 


> SELECT interestl, interest2, interest3, interest4 FROM my contacts; 


+ —— 22 
interest! 


— — * 
interest4 
----------- + 

fourth 
23 


painting 
horses pets 
music sports 
travel music 
horses pets 
sports 
writing 
hiking 


boating 


knitting 
travel 


+ 
| 
+ 
i 
| 
fishing | movies 
l 
| 
| 
| 
l 
| 
l 
l 
| 


—— 22 ——— —— 


But at least we can write four separate SELECT statements to get all the values out: 


SELECT interestl FROM my contacts; SELECT interest3 FROM my contacts; 
SELECT interest2 FROM my contacts; SELECT interest4 FROM my contacts; 
All were really missing now is à way to take those SELECT statements and stuff 


the contents directly into our new tables, There's not just one way to do this; 
there are at least three! 


Consider the profession column SELECT statement you wrote on page 345: 
SELECT profession FROM my contacts GROUP BY profession 
ORDER BY profession; 
On the next page we're going to show you THREE WAYS to take advantage of these 
SELECT statements to get your new interests table pre-populated. 


Play around with SELECT, INSERT, and CREATE to see what you come up with. And 
then look at the next page to see the three ways. 


The point here is not to get this right, but to think about your possibilities. 
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three times the query fun 


Many paths to one place 


While being able to do the same thing three (or more) different 
ways might seem fun to the crazy clowns, it can be confusing to 
the rest of us. 


But it is useful. When you know three ways to do something, 
you can choose the way that best suits your needs. And as your 
data grows, you'll notice that some queries are performed more 
quickly by your RDBMS. When vour tables become very large, 
you will want to optimize your queries, so knowing that you can 
perform the same task in different ways can help you do that. 


f o 
| s are 
On the next couple ot page 


all three of the ways you Can 
copulate this table 


create and v 
tally 


with distinct, alphabet 


ocdered valves 


CREATE, SELECT and INSERT at (nearly) the same time 
1. — CREATE TABLE, then INSERT with SELECT 


You know how to do this one! First you CREATE the profession 

table, then you populate the columns with the values from your 

SELECT on page 345. 

Create the profession table with a 
primary key Column and a VARCHAR 


' | t 
tolumn to hold the protessions 


CREATE TABLE profession 
( 


id INT(11) NOT NULL AUTO INCREMENT PRIMARY KEY D» 
profession varchar (20) 


); 


INSERT INTO profession (profession) 
SELECT profession FROM my contacté ^y 


GROUP BY profession 
ORDER BY profession; 


f r 1 
Now till up the profession Column 
a ol the Profession table with the 


values from your SELECT 
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2. CREATE TABLE with SELECT, then ALTER to add primary key 


Second way: CREATE the profession table using the data from a 
SELECT that grabs the values from the my contacts table's profession 
column, then ALTER the table and ADD the primary key field. 


B 1 * 
Create the profession table 


CREATE TABLE profession AS — with one column, full of the 
SELECT profession FROM my contacts values from the SELECT 
GROUP BY profession then ALTER the table to 
ORDER BY profession; we add in the primary key field 

ALTER TABLE profession 


ADD COLUMN id INT NOT NULL AUTO INCREMENT FIRST, 
ADD PRIMARY KEY (id); 


CREATE, SELECT and INSERT at the same time 
3. CREATE TABLE with primary key and with SELECT all in one 


This is the one-step way: CREATE the profession table with a primary 
key column and à VARCHAR column to hold the profession values, and at 
the same time fill it with the values from the SELECT. SOL auto-increments, 
so your RDBMS knows the id column should be fed automatically, and that 
leaves only one column, which is where the data goes. 


Create the profession 
table with both 3 primary 
key and 3 profession 
tolumn, and fill the 
profession Column with the 


values from the SELECT 
id INT(11) NOT NULL AUTO_INCREMENT PRIMARY 


KEY, 
profession varchar (20) 
) AS 


SELECT profession FROM my contacts 
GROUP BY profession 
ORDER BY profession; 


CREATE TABLE profession "ad 


I haven't seen AS before. It 
seems like it's being used to reference 
the results from one query to insert 
them into the new table. 


Yes. The AS keyword does exactly what 
it sounds like it does. 


It’s all part of aliasing, which we're just coming to! 
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AS you like it 


What's up with that AS? 


AS populates a new table with the result of the SELECT. So when we used 
: 


A 


oat? 


S in the second and third examples, we were telling the software to take 
all the values that came out of the my contacts table as a result of that 
SELECT and put it into a new profession table we just created. 


If we hadn't specified that the new table have two columns with new 
names, AS would have created just one column, filled with the same name 


and data type as the column that’s the result of the SELECT. If we hadn't given the new table two 


tolumns, AS would have éreated just 
one Column and filled with the same 
i ame and data + as th | 
We've Creating a name à s ype " om m: 
VARCHAR tel». in CREATE TABLE profession g that is the result of the SELECT 
our new table and ( 
calling it profession — id INT (11) NOT NULL AUTO INCREMENT PRIMARY KEY, 
profession varchar (20) 
) AS 
‘ SELECT profession_FROM my contacts 
m i We d s P XE 
This we piss it's Am GROUP BY profession T velis $24 
[s aal the output ORDER BY profession 
urnen 


f Column in my Contacts because 
af the xcd into — they ve all part of the SELECT 
the new table 


Since we created the profession table with an auto. incrementing 
primary key, we only needed to add the values to the second column in 
that table, which we named profession, 


I'm confused. “profession” shows up five times 
in that one query. The SQL software might know 
which profession is which, but how can I tell? 


SQL let's you assign an alias for a column 
name so you won't get confused. 

That's one of the reasons that SOL allows vou to temporarily 
give your columns and tables new names, known as aliases, 
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Column aliases 


Creating an alias couldn't be easier. We'll put it right after the initial use 
of the column name in our query with another AS to tell our software to 
refer to the profession column in my contacts as some new name 
that makes it clearer to us what's going on. 


We'll call the profession values that we're selecting from the 
my contacts table mc prof (mc is short for my contacts). 


CREATE TABLE profession 


( 
id INT(11) NOT NULL AUTO INCREMENT PRIMARY KEY, This query does 
profession varchar (20) exactly te same 

) AS e thing as the first 
SELECT profession AS mc prof FROM my contacts 2 pe to 
GROUP BY mc prof <— "m. lo ee easier 


ORDER BY mc prof; - Put your alias right after the first 
use of the original Column name in 
the query to tell your software to 
refer to it as the alias from now on 


There's one small difference between the two queries. All queries return 
the results im the form of tables; The alias changes the name of the 
column in the results but it doesn't change the original column 
name in any way. An alias is temporary. 


But since we overrode the results by specifying that our new table have 
two columns—the primary key and our profession column-—our new 
table will still have a column called profession, not mg Prof. 


The results of the 
query using the alias 
The Column name is 
the same as the alias 


The original query 
results with the 
original Column name 
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table aliases explained 


Table aliases, who needs ‘em? 


You do! Were about to dive head-first into the world of joins, where we 
are selecting data from more than one table, And without aliases, you're 
going to get tired of typing those table names again and again. 


You create table aliases in the same way as you create column aliases. Put 
the table alias after the initial use of the table name in the query with 
another AS to tell your software to refer to the original my contacts 
table as me from now on. 


Table aliases 


SELECT profession AS mcprof are also called 
FROM my contacts AS mc 


* Create your table alias 
exactly the 


treate You" 


correlation names 
GROUP BY mc prof *** 


ORDER BY mc prof 2 


same way as you 


i tolumn al i:ases 


Do I have to use "AS" each time 
I set up an alias? 


No, there's a shorthand way to set up 
your aliases. 


Just leave out the word AS. The query below does exactly 


the same thing as the one at the top of the page. 


There's no difference 
in what these two 


quer ws do 


T M * i x 
de ve removed the AS. 


SELECT profession mc prof 


This works as 
long, as the alias follows directly after 


FROM my contacts mc the table or column name it is aliasing 
GROUP BY mes pent ot” 
ORDER BY mc prof; 
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Everything you wanted to know about inner joins 


If you've ever heard anyone talking about SOL, you've probably 
heard the word “join” tossed about. They're not as complicated 
as vou might think they are. We're going to take vou through 
them, show you how they work, and give vou plenty of chances 
to figure out when vou should use joms. 


and that's where 
little result tables 


And which one to use when 
really come from. 


But before we get to that, let's begin with 
the simplest type of join (that isn't a true 
join at all), 


It has several different names. We'll call 

it a Cartesian join in this book, but 

it's also called a Cartestan product, cross 
product, cross join, and, strangely enough, 
“no join." 


Suppose you have a table of children’s names, and another table 
with the toys that those children have. Irs up to you to figure out 
which toys you can buy each child, 


boys 


| beyid | boy | 
— 1 | Dovey | 
— | Bobby — | 
— 3 | Booer — 


balsa ram 
| — toy soldiers — | 
| harmonica — | 
baseball cards 


L4 Richie — | 
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cartesian joins explored 


Cartesian join 


The query below gets us the Cartesian results when we 


query both 


tables at once for the toy column from toys and the boy column 


Irom boys. 


— — 


v 
SELECT t.toy, b.boy 


FROM toys AS t 
CROSS JOIN 
boys AS b; 


* We're using table 
aliases here, too 


Remember our shorthand notations from last 
chapter? The name before the dot is the table, 
and the name after it is the name of a Column 
in that table. Only this time around, we re using 
table aliases instead of the full table names 


This line says SELECT the column talled boy 
From the boy table and the Column talled 
toy from the toy table. And the rest of 


the query joins those two column: in à new 
results table 8 


The Cartesian join takes each value in from the first table 


and pairs it up with each value from the second table. 


boys.boy 


baseball cards 


^ 


These lines show 
join. Each toy is 
cath boy There 


This join gets us 20 results. That's 5 toys * 4 boys 
to account for every possible combination. 


Only because toys bey had more 
results do these show up ^ A 
if we had 9 results tor — 


groups 4 

boy and ^t for toys Ned b. t 

a boy's name syovped First: Do 
of results 


vemember, the order 
has no meaning with this query 
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The CROSS JOIN 
returns every row 
from one table 
crossed with every 
row from the second. 
the results of the 


matched up with 
are no duplicates 


| — bolaglider | Beaver — | 
|  baehaglider | ^ Riche | 
| — toy soldiers — | Davey | 
eng VAI ay 


joins ans operations 


there jare no 
Dumb Questions 


Q: Why would I ever need this? 


A: It's important to know about it, because when you're 
mucking around with joins, you might accidentally get 
Cartesian results. This will help you figure out how to fix your 
join. This really can happen sometimes. Also, sometimes 
cross joins are used to test the speed of your ROBMS and 
its configurabon.The time they take is easier to detect and 
compare when you use a slow query. 


Q: Say l'd used his query instead: 


SELECT * FROM toys CROSS JOIN boys; 
What happens if | use SELECT * 


A: You should try it yourself, But you would still end up 
with 20 rows; they would just include all 4 columns. 


An INNER JOIN is a 
CROSS JOIN with some 


result rows removed by 
a condition in the query. 


UE WARN 


BARBELL 


What do you think would be the result of this query? 


SELECT bl.boy, 


Try it yourself. 


b2.boy 


oss 


FROM boys AS bl CR 


Q: What if | cross join two very large tables? 


A: You'd get an enormous number of results, It's best not 
to cross join large tables, you run the risk of hanging your 
machine because it has so much data to return! 


Q: Is there another syntax for this query? 


A: You bei there is. You can leave out the words CROSS 
JOIN and just use a comma there instead, like this: 
SELECT toys.toy, boys.boy 

FROM toys, boys; 


O l've heard the terms "inner join" and "outer join" 
used before. Is this Cartesian join the same thing? 


A: A Cartesian join is a type of inner join. An inner join is 
basically just a Cartesian join where some results rows are 
removed by a condition in the query. We're going to look at 
inner joins over the next few pages, so hold that thought! 


JOIN boys AS b2; 
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sharpen your pencil 


Here are two tables from the gregs_list database 
structure: profession, and my_contacts. Look at 
the query and write in the blanks what you think 
each line of the query is doing. 


SELECT mc.last_name, 


mc. first_name , FCC JI!!! ⅛ ⅛˙ũn ·Ü ty v . 
„ S ae —À He! — I AEE E cdd 
xu c Aü- C —————À 

INNER JOIN ä 2 ä ( —232***r⁵²ꝛu * sadakehhasastbbhbusasasepsenses ä ——27*ꝛ* *** 


profession AS p 
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Assume the data from the three stickies below is in the tables. 
Draw what the resulting table might look like with results. 


jeverett@rigntygurballnet 1-9-1970 
Gailing, hiking, cooking BoSton, MA 
555 555-2870 chef 


tara@breakneckpizza.com 
555 555-3432 
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sharpen solution 


Here are two tables from the gregs_list database 
structure: profession, and my_contacts. Look at 
the query and write in the blanks what you think 
each line of the query is doing. 


contact_id 


first_name 


zip code W 
status id N 
SELECT mc.last name, SELECT the last, name column n the my. Contacts able: Gia wt) 
mc.first name, ded the tud, pame dom the ey contacts tible —— 
p · profession and the profession column in the profession table (alias p) , 
FROM my contacts AS mc FROM the my contacts table (alias me) and . 
Te OPE uu use an INNER JOIN to join the SELECT vesults with . 
profession Amp ——— 8 1 3j the profession table (alias fl 
ON mc.contact id - p.prof id; where the tontatt id from my tontatts matches 


—„—t REE ũ56kũ. 3 ũ32ů3ßũꝛ „ EERE EES 


— 555 nien „„ „„ „„ „„ „„ 


Assume the data from the three stickies is in the tables. 
Draw what the resulting table might look like with results. 
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Releasing your inner join 


I get it! That's how I connect all my new 
tables to the new my contacts. I don't 
have to write a bunch of SELECTs, I just 
join my tables with that INNER JOIN 
thingamabob and I'm done! 


There's quite a bit more to learn. 


You've just seen onec small variatic m of one kind 
of join. And you've got a lot more to learn about 
it and the other joins before you can use them 
appropriately and effectively. 


An INNER JOIN combines the records from 
two tables using comparison operators in a 
condition. Columns are returned only where the 
joined rows match the condition, Let's take a 
closer look at the syntax. 


Whatever t. olumnts 


"e vou need to de e 


SELECT somecolumns 
INNER JOIN We've e the aliases of f 
MERE tal to simplify matters 
The keyworó WHERE le2 eot. y 
will also work here: ~ uu 
> ON somecondition; 


N T » I * r 
— NND | his Condition Càn use ny ot 


the Comparison operator S 


An INNER JOIN combines the 


records Írom two tables using 
comparison operators in a condition. 


le operations 
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The inner join in action: the equijoin 


Consider these tables. Each boy has only one toy. We have a 
one-to-one relationship, and toy id is a foreign key, 


— Beaver | 2 
— [ Ree — | 


All we want to do is find out what toy each boy has. We can use 
our inner join with the = operator to match up the foreign key 
in bovs to the primary key m toys and see what toy 1t maps to. 


SELECT boys.boy, toys.toy 
FROM boys XN N 


\ N 


INNER JOIN | 
toys — 


f 


ON boys.toy id = toys.toy id; 


— 
\ 
\ 

i 


A 


\ 
A 


TC 
\ MS — 


A boys 


— — pube 
— — — — 


2 Bobby 


— — 8222 


\ 


\4 table. We could 


ORDER BY 


Our vesu 
have added an 


Late 
boys 


hula hoop 


Ld 

—— balsa glider | 
— — — soldiers — | 
— — harmonica | 
pS baseball cards | 


| toy id — | toy 
| hula hoop | 


EQUIJOIN inner joins 
test for equality 


balsa glider 


baseball cards 


— Diebe 
boy it we d wanted to — Richie hula hoop 
balsa glider 


Bobby 
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ligt gal ain 


Write the equijoin queries for the gregs list database below, 


Query that returns the email addresses and professions of each person in my contacts. 


·—„— 1: «õwti)aͤaͤ44õõL nn hũ«t«ckkb%³ö „„ „„ 
—ꝗ—kB nnn %ũ 05 1ũ9 ũ20r õ2ũr e 5 5555555555555555*5*5*5*565**0— 


‚—ᷣ—7ẽ õ7²uñu.ſfy u'“ kk õ n hhhhhkkköæů hh bbb „„ „„ 


Query that returns the first name, last name, and status each person in my. contacts. 


"t mmm m ö 5957977353333 j —K—IW— * **r*R rir g) Mmmm "Hem rrr M mme mmm "remm tt mm] 
ä — 2 ttim tm * Mir m mm —([ B3ũßBt[I7᷑t̊ů2̊ũ 30èꝛâ⸗ ũ4%rkm ö’ n 


— I khh hõ/“öh h ««õöꝰõöfÿÿů3j AAA RR aat hh 


Query that returns the first name, last name, and state of each person in my. contacts. 


MATERRRRRARARRAAYTARRRRRERAMAMAARTWVARTRERRRRRMTAWATWAERWRRRTATARTARVTTWATTRRRARARARARWARWARRRARARARARRERRRRRRRARAARRRRRRRARARTAARRRRRARRRAYAARRRRRRRAAARERRRRR Ina hh 
‚—ͤK‚ RBRBZkk•B'hk¶,sk %õͤ%%%4õũ n EEE EEE EE SEEES EEE EEE EEEEEEE EEE EEE EEEESE HEE EEESESEDE EERE ESSE EEE EE REEEEEEE EE „„ 


— r B᷑ñ̃00ũũ'eekt eke EEE EERE EEE EEE 71 *—ãũõ3ñVo%«“»„ſkllh⸗⸗«õ½hnhõ „„ 


| contact_interest | 
contact, id gyr 
Ox 
interes! id gy 
Otr 


contact_id 
Ox 


— — 
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another sharpen solution 


your pencil 


Solution Write the equijoin queries for the gregs list database below. 


Query that returns the email addresses and professions of each person in my contacts. 


SELECT mé.email, p.profession FROM my. tontatts me 
INNER JOIN profession p ON me-prof_id = ppref id; . — The foreign key prof id connetts to 
the prof. id in the profession table 


Query that returns the first name, last name, and status each person in my. contacts. 


SELECT mé Fist. name, mé last name, s.status FROM my tontatts: mt 


INNER JOIN tnis Ove vau Md aS ater. M — The foreign key status id connects 


to the status_id in the status table 


Query that returns the first name, last name, and state of each person in my contacts, 


SELECT me First _name, ml last name, z.state FROM my Contacts mc 
INNER JOIN zip. code z ON me zip code = zzip_tode; RN This time we're using zip code 


as the key that connects the 
two tables 


|__contact_interest | 


Otr 
interest_id 
Otr 


| interest | 
| seeking — | 
seeking idm | 
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The inner join in action: the non-equijoin 


‘The non-equijoin returns any rows that are not equal. Consider 
the same two tables, boys and tovs. By using the non-equijoin, we 


can see exactly which toys each boy doesnt have (which could be 
useful around their birthdays). 


SELECT boys.boy, toys.toy 


FROM boys 
INNER JOIN Not equal to. This is the 
Or dering, our results toys von- equi Part ot the jom 


vill M = ON boys.toy id <> toys.toy id 
* EDER BY boys. boy 


— | balsa glider 


— — — toysoldiers | 
JI baseball cards 


These àre the four 
toys Beaver doesn t 
have yet 


NON-EQUIJOIN 


inner joins test 
for inequality. 
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The last inner join: the natural join 


There's only one kind of inner join left, and it's called a natural join. 
Natural joins only work if the column you're joining by has the 
same name in both tables. Consider these two tables again. 


Same Column ndme 
- L. CA... 


| 2 | balsa glider 
— —  'eysolders | 


— — hemonca | 
L 5 baseball cards 


Just as before, we want to know what toy each boy has. 
Our natural join will recognize the same column name 
in cach table and return matching rows. 


SELECT boys.boy, toys.toy 
FROM boys 
NATURAL JOIN 


= 7 CY 
boys toys 


— | br — | uyut — — 
— . |] 3 — — — um 
— sy | s — 2 | alse glider | 


— —[ ww | 2 — -—— 


[ 4 — [| me ] 1 j| — -»!x»-— 7m 
— baseball cords 


We get the very ime [BOO NATURAL JOIN 
veal set as we did — | hula hoop | 


with our First inner 7 inner joins identify 
join, the exuijoin [Dovey | tay soldiers | ! 
matching column names. 
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Write the queries for the gregs list database below 
as natural joins or non-equijoins: 


Query that returns the email addresses and professions of each person in my contacts. 


·—„— 1: «õwti)aͤaͤ44õõL nn hũ«t«ckkb%³ö „„ „„ 
—ꝗ—kB nnn %ũ 05 1ũ9 ũ20r õ2ũr e 5 5555555555555555*5*5*5*565**0— 


‚—ᷣ—7ẽ õ7²uñu.ſfy u'“ kk õ n hhhhhkkköæů hh bbb „„ „„ 


Query that returns the first name, last name, and any status that each person in my contacts is not. 


"t mmm m ö 5957977353333 DPI Mmmm "HH rere ö ——V*ĩ "rH Hmmm tt mm] 
ä — 2 ttim tm * Mir m mm MATEERERAMARWATRTARRRRRRRAMAMTAWAAARRRRRARAMTAMRR %%% „„ hh 


ÉARRRRRARMRAARARHARRRRRRRRRARATAATHARWERRRRRRAMTARAARWRRRRRARATAATRRRRRRMMAAAAARRRRRRARAATAARRRRRR RA TAA HEHEHE AAA RR aat hh 


Query that returns the first name, last name, and state of each person in my. contacts. 


MATERRRRRARARRAAYTARRRRRERAMAMAARTWVARTRERRRRRMTAWATWAERWRRRTATARTARVTTWATTRRRARARARARWARWARRRARARARARRERRRRRRRARAARRRRRRRARARTAARRRRRARRRAYAARRRRRRRAAARERRRRR Ina hh 
‚—ͤK‚ RBRBZkk•B'hk¶,sk %õͤ%%%4õũ n EEE EEE EE SEEES EEE EEE EEEEEEE EEE EEE EEEESE HEE EEESESEDE EERE ESSE EEE EE REEEEEEE EE „„ 


— r B᷑ñ̃00ũũ'eekt eke EEE EERE EEE EEE 71 *—ãũõ3ñVo%«“»„ſkllh⸗⸗«õ½hnhõ „„ 


| contact_interest | 
contact, id gyr 
Ox 
interes! id gy 
Otr 


contact_id 
Ox 


— — 
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gotta love those sharpen solutions 


Solution Write the queries for the gregs list database belcw 
as natural joins or non-equijoins: 


Query that returns the email addresses and professions of each person in my. contacts. 


SELECT t. email, p. profession FROM my tontatts mi 
INNER JOIN profession p; 


Query that returns the first name, last name, and any status that each person in my contact: is not. 


SELECT m First nàme, mc last name, $ status FROM my_tontatts mt 


INNER JOIN status s ON mé-status id status id; V^ 
You'll get back multiple rows for each 
person, with the statuses that they 
aren't linked to with the status_id 


Query that returns the first name, last name, and state of each person in my contacts. 


SELECT me Feet nàme, mt last. name, zstate FROM my tontatts mt 


INNER JOIN zip. code z; R We don t need the ON part in the first and third 
queries because our foreign key and Primary key 
names matth up in cath of these 


contact_id N 
o 


* 
interest_id gyr 
Ox 


profession 


| contat seeking 
Otr 
Otr 
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joins and multiple-table operations 


WHA OQ: WHAT 


Match each join to the description of what it does. 
More than one join may match a description. 
More than one join may match a description 


natural join | return all rows where one column 


of a table does not match the other 
tables column. 


e Hol "a > 2 à a 
quem Phe order in which vou join the tables 


matters to me. 


"P oss 101 
Chess Join | return all rows where one column 
of a table matches the other table's 


column, and I use the keyword ON. 


outer join 


| combine two tables that share a 
column name. 


nen-equijoin 


can return rows equal to the product 
of two tables’ rows. 


inner join 


I return all possible rows and have 
Cartesian join no condition. 


| combine two tables with a condition. 


cross product 
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who does what? solution 


* * * 
WHE DOES WHAT? 


Match each join to the description of what it does. 
More than one join may match a description. 


I return all rows where one column 
of a table does not match the other 
tables column. 


natural join 


equijoin 


The order in which you join the tables 


matters to me. m This is Coming v? 
K/ in Chapter 10 
V 


"v ^ € 3 
cross Join | return all rows where one column 


of a table matches the other table's 


8 column, and I use the keyword ON, 
outer join 9 


| combine two tables that share a 
column name. 


non-equijoin 


I can return rows equal to the produc: 
of two tables! rows. 


inner join 


I return all possible rows and have 
Cartesian join no condition. 


I combine two tables with a condition. 


cross product 
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joins and muitipie-tsble operations 


Use the diagram of the gregs list database below to 
write SQL queries to get the information requested. 


Exercise 


Write two queries, each with a different join, to get the matching records from my. contacts and contact interest. 


— y ) ũ ũ —-—x ͤ ͤ ũũ“.t:: hkk „„ —ͤ— * ä —— 2 ů—U 5555 2 —— DD — 
G —vUœ— 2 ä — * — 2 —k[! sess eeeeeeanaes —ͤ—n 2— 2 —k— j nk nn 333353655**̃ 4 — 
ůj( 6 6 33333333300 ä — 2 ä —*' ' ä 22 ä 232532 ** — 33 DE — 


—[—õ! ß hk ũõũ ũũh„ õh7õV)“n39332ũe%u33B2rb:ůũ'ũ „%%% „„ „„ „„ „„ „„ „„ „„ „„ 


‚— z 222ũ2ñ ůnũ“n)y7H333*⁵«½ G—ᷣ— 222222222 — — G—(k— ꝶũ ʒ — 
N —ꝓ—— retiree — ůũũ·fꝑ12hnꝛ j ries iii) IDEE DID —ͤ— — —Vꝛͤ—h eww neeee —ͤ— — * 
ss... — —ͤ([—s ¶ Z ·ũbwꝛ33õ3õũ⁵mnꝝ́hhhjj3j33³3ũurkõ„„õõö ü „ 


contact, id & Oe 
otr | interests | 
m 
Otr | — interet | 
ned, seeking | 
contact id 
= O seeking 


seeking_id g> 
Otr 
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exercise solution 


Use the diagram of the gregs list database below to 
> write SQL queries to get the information requested. 


Lution 


Write two queries, each with a different join, to get the matching records from my. contacts and contact, interest. 


SELECT mt First name, m last name, ĉi interest d FROM my Contacts mo 
INNER JOIN tontact_imterest ci ON me.tontatt id = ti contact id; 


SELECT mt First name, mé last name, ĉi interest d FROM my tontatts mé 
NATURAL JOIN contact interest ĉi; 


Write a query to return all possible combinations of rows from contact seeking and seeking 


SELECT * FROM Contact seeking CROSS JOIN seeking) oie 
SELECT * FROM eontact_seeking, seeking; C There are two ways to 


do the same Cross join 


List the professions of people in the my_contacts table, but without any duplicates and in alphabetical order 


SELECT p profession FROM my tontatts mt 
INNER JOIN profession p ON me.prof_id = p.prof d GROUP BY profession ORDER BY profess on; 


Otr 
Otr 


— m 
| sate | 


| status | 
— 
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joins and operations 


thore are no 
Dumb Questions 


Q: Can you join more than two tables? Q: Does that mean there are other ways to write inner 
join queries? 

A: You can, and we'll talk about that a little later. Right now 
we'll focus on getting the join concepts down. A: There are, yes. But if you understand these, with the 

" syntax we present, picking up syntax of the others will be 
C Aren't joins supposed to be more difficult than this? 935. The concepts are much more important than you using 
WHERE or ON in a join 
A: Once you start getting into joins and aliases, SOL queries Q " 
sound less English-like and more like a foreign language. Also noticed you used an ORDER BY in a join. Does that 
using shortcuts (like replacing the keywords INNER JOIN with mean everything else is fair game too? 
commas in quenes, for example) could make things even more 


confusing. For that reason, this book favors more verbose SQL A: Yes. Feel free to use GROUP BY, WHERE clauses. and 
queries rather than less clear shortcuts functions such as SUM and AVG anytime. 


Joined-up queries? 


Greg's really starting to appreciate joins. He's beginning to 


see that having multiple tables makes sense, and they aren't 
difficult to work with il they're well designed. He's even got 
some plans for expanding greqs list. 


But I still find myself typing one query, 
then using those results in a second query when 

it seems like I should be able to do it all in one... 
Wouldn't it be great if I could put a query inside 
another query? But that's just crazy talk. 


A query inside another query? 
Is that possible? 
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aliases exposed 


Table and Column Aliases Exposed 


This week's interview: 
What are you hiding from? 


HeadFirst: Welcome Table Alias and Column 
Alias. We're glad you could both be here, We're 
hoping you can clear up some confusion for us. 


Table Alias: Certainly, great to be here. And 
you can call us TA and CA for short during this 
interview [laughs]. 


HeadFirst: Ha ha! That would certainly be 
appropriate, Okay, GA, lets begin with you, Why all 
the secrecy? Are you trying to hide something? 


Column Alias: Absolutely not! If anything, Pm 
trying io make things more clear. I think I speak for 
both of us here, right TA? 


TA: You are. In CA's case, it should already be clear 
what he's trymg to do, He takes long or redundant 
column names and makes them easier to follow. 
More accessible. He also gives you result tables with 
useful column names, My story is a little different, 


HeadFirst: | have to admit, Lum not as familiar with 
you, LX. ve seen how you operate, but Pm still not 
sure what it is you're doing, You don't show up at all 
in the results when we use you in a query. 

TA: Yes, that’s true. But E think you don't vet grasp 
my higher calling. 

HeadFirst: Higher calling? Sounds intriguing. Go 
on. 


TA: | exist to make joins easier to write. 
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CA: And you help me too in those same joins, IX. 


HeadFirst: I'm not getting it. Can you show me an 
example? 


TA: I can still show you the syntax. 1 think it will be 
pretty clear what it is Lim doing: 


SELECT mc.last_name, mc.first_name, p.profession 


FROM my_contacts AS mc 
INNER JOIN 
profession AS p 


WHERE mc.contact_id = p,id; 


HeadFirst: I see vou! Everywhere Fd have to type 
my contacts, I can just type mc instead. And p 
lor profession. Much simpler. And really useful 
when I have to include two table names in a single 
query. 


TA: Especially when the tables have similar names 
Making your queries easier to understand not only 
helps you write them, but it helps you remember 
what they are doing when you come back to them 
later. 


HeadFirst: Thanks very much, 'TA and CA. Irs 
been., uh... Where'd they go? 


joins and operations 


Your SQL Toolbox 


You've just completed Chapter 8 
and can JOIN like a true SQL pro. 
Check out all the techniques you've 
learned. For a complete list of 
tooltips in the book, see Appendix iii. 


C^ 
— 
p= 
Ez 
c 
ks 
ow 
ie 4) 


CROSS JOIN 


Returns every row from one 
table crossed with every row 
from the second table. Known 
by many other names including 
CARTESIAN JOIN and NO 


An inner join that leaves off the 
are joining two tables that have 
Sdme Column name. 


EQUIJOIN and 
NON-EQUIJOIN 


oth ave inner joins- The 
ied JOIN im vows that are 
equal, and the NON-EQUIJOIN 
returns any vows that are 


equal. 
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two times the sharpen solutions 


Solution You know how to ALTER tables at this point, so you need to AITER 
my. contacts to have four new columns. Name them interest, 
From page 348. interest2, interest3, and interest4. 


ALTER TABLE wy contacts 
ADD (interest! VARCHAR(ZO), interest2 VARCHAR(20), interest3 
VARCHAR(ZO), interest VARCHAR(20)), 


. 


From page 350. 


Fill in the blanks to complete Greg's update statement. 
We've given you a couple of notes to help you along. 


The difference between SABSTRINá INDEX and SUBSTR 

is that SUBSTRING INDEX is looking for a string inside * 
the interests Column—in this Case, à Comma—and returning 
everything in front of tt. SUBSTR u PW the length of 
the interest Column—starting right after the first interest, a 
VNUNMIE My contacte SET Comma, and à spate (the +2)—te the end of the string 


interestl = SUBSTRING INDEX(interests, ',', 1), E 
interests = SUBSTR (interests, LENGTH(interest1)-*42), 
interest2 = SUBSTRING INDEX(, interests, | T 


—ͤ—y ũeũ' % „„ „ „ „ „ „ „ „ „0050 


interests - SUBSTR( interests, LENGTH ntevest2) 42. 


·‚— z 4 4 4 „ 3333333 


interest3 


Mrruesmtnmmihosssusssdepressssaderewrmmmnto n nn 


interests 


G—([ Aꝶ h» 2*ułñ333?3ÿ5 „„ 


interest 


‚—ͤ— 134444 „„ „„ „„ „„ „„ „„ „„ 


After you've removed the first three nter 

"^ i D ests from the ter st 
Column, all that is left is the fourth interest. This line is simply : 
moving it to the new Column. We could have simply renamed the 


rr interests Column to interest at this point, instead 


after we run the Command 
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9 subqueries 


"ww ae 
4 Queries within queries 


Will everyone else notice 
that I'm full of... (What's the 
right word? Exquisiteness? 
Resplendence? Pulchritude?) 


Yes, Jack, l'd like a two-part question, please. Joins are great, 
but sometimes you need to ask your database more than one question. Or take 
the result of one query and use it as the input to another query. That's where 
subqueries come in. They'll help you avoid duplicate data, make your queries 
more dynamic, and even get you in to all those high-end concert afterparties. 
(Well, not really, but two out of three ain't bad!) 
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greg's list 


Greg gets into the job recruiting business 


So far, the gregs list database has literally been a 
labor of love. Is helped Greg find dates for his friends, 
but he’s made no money from it. 


It occurs to him that he could start a recruiting business 
where he matches his contacts up with possible jobs, 


With the new recruiting functionality, 
I'm really going to make it big! 


Greg knows he’s going to need to add new tables 
for his contacts that are interested in the service, 
He decides to make them separate one-to-one 
tables rather than putting that information into 


my contacts lor two reasons, 


First, not everyone in his my contacts 
list is interested in the service. This way, he 
keeps NULL values out of my contacts, 


Second, he might hire people to help him with 
his business someday and the salary information 
might be considered sensitive. He may only 
want to give access to those tables to 
certain people. 
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subqueries 


Greq’s list gets more tables 


Greg's added new tables to his database to keep track of information 
on the desired position and expected salary range, as well 

as current position and salary. He also creates a simple table to 
hold the job listing information. 


Job the person Job +h Available 
qum š € Person wants 
has vight no" N 


là Z jobs 


Siege, =r contact id O 


a) — —] 
— — — | 
— say 
9 
u — | 
2 
= 
z vontad interest —— 
contod id ur 
| — my cmuds — | Otr 
interest_id (aye 
i | tm | 
8 = 
u C firt name | 
a wooo — — 
< — | [contac secking — — 
z —— — Eum 
8 zip, code Ox 
[ "A — ] — 
= — | prot ja seeking, d 


Ox 


zip. code 


1 


| staus | lotus id e 
status id Or 
Since the two new tables each have a one-to-one 


relationship with my contacts, he's been able to 
use natural joins so far with great success and ease, 
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using an inner join 


Greg uses an inner join 


Greg's got a hot job listing, and he's trying to match people in his 
database, He wants to find the best match for the job since he'll get a 
finder’s fee if his candidate is hired. 


Salary: 895, 000-8 
Experience: 


105, 000 


years 


can call them up and 


Once he finds the best few matches, 
> Wi out all the 


screen them further. But first 
Web Developers wi 
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subqueries 


contact id O 
tor 
— . 
| — soleylow — | 


| 
This is the lowest salary they l 
accept for a new job — exp | 


This is the salary they re 
hoping for in à new job 


start. date 
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two queries in two steps 


But he wants to try some other queries 


Greg has more job openings than he can fill. He’s going to look for 
people in his professions table to see if he can find any matches for his 
open job listings. Then he can do a natural join with my contacts 
to get their contact info and see if they are interested. 


First he selects all the titles from his job current table. 


SELECT title FROM job listings | title 


GROUP BY title ORDER BY title: ons ‘eg few 
. : <— A the titles in Greg's 


| Ñ ees Joh current tale 
We use the GROUP BY so we only yet The vents 
one row for each job title. We also put 


them in alphabetical order 


Write the query to get the qualified candidates from the database. 


We only need to get the contact 


rpen your pencil 
Bx Solution 
i information since we know they re 


SELECT mo last name, mt First name, mc phone seeking Web Developer jobs 


FROM contact: AS mt C bet 
ine both contacts and job desired 
NATURAL JOIN S share eentact d as à wal key, we can 
job_desived AS jd simply use a natural join to connect them 


WHERE jd title = ‘Web Developer’ 
AND jd salary low < 105000; 


We've only interested in people who will consider the salar 
We look at the salary low face to see if the salary 
offered is more than the least they'll accept 
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subqueries 


And now Greg uses the IN keyword to see if he has 
any matches for these job titles among his contacts. 


SELECT mc.first name, mc.last name, mc.phone, jc.title 
FROM job current AS jc NATURAL JOIN my contacts AS mc 
WHERE 


jc.title IN ('Cook', 'Hairdresser', 'Waiter', 'Web Designer', 'Web Developer'); 


. 


r = sult. he Fl ‘ 
Remember the IN keyword? |t returns a row if Results from the first query 
je title is in the group ot titles in parentheses 
It works! 


| mefirst name | mclast_name | mephone — | — jetitle — | 
— Joe | loemigon — | (555)5553214 | Cook — | 
|. Wendy | Hillerman ^ | (555)5558976 


| Sean | Miller | (555) 555-4443 | Web Designer | 
555) 555-5674 
| Jum | Gere | (555) 555-0098 


But he's still having to type in two separate queries... 


c Se RAL 
RAM 


Try combining the two queries into a single query. Write that single query here. 
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introducing : 


Subqueries 


To accomplish what those two queries do with just one query, we need to add a 
subquery into the query. 


We'll call the second query we used to get the matches from the professions 
table the OUTER query because it will wrap up inside of itself the INNER query. 


Let's see how it works: 


SELECT me. first name, mc.last name, me. phone, je. title 


FROM job current AS jc NATURAL JOIN my 


oT" 
| hi5 av i hé outer utr y — 4 
Mis | $ 
— — A pi fi 
art tan be removed ana replace 
* * tan t | 
ll T t b our first ery, whic h 
with Part o 4 y "3 
$ ! auf 
" betomt the inner Query 


All those professions in parentheses above came from the firs? query A . 
we did, the one to select all the titles from the job current table su uery 1$ à quei ) 
So—and this is the clever bit, so watch carefully —we can replace 


that part of the outer query with part of our first query that * appe 
This will stil! produc e all the results in parentheses above, but this within another query 


It's also called an 


INNER qe 


query now gets encapsulated as the subquery: 
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subqueries 


We cowbine the two into a query with a subquery 


All we've done is combine the two queries into one. The first query is known 
as the outer query. The one inside is known as the inner query. 


+ 
= Query with a subquery 


SELECT mc.first name, mc.last name, mc.phone, jc.title 


FROM job current AS jc NATURAL JOIN my contacts AS mc 
WHERE jc.title IN (SELECT title FROM job I25tings); 


And these are the results we get when we run our query, 
precisely the same results as when we spelled out all ilu 


job titles in the WHERE clause, but with a lot less typing 


k 


| mefirst name |  melast name | — mephone | jerite — | 
| Seo | Miller | (555) 555-4443 |  WebDesigner | 


(555) 555.0098 
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a subquery 


Anatomy of a query 
within a query 


As if one query wasn't enough: meet the subquery 


A subquery is nothing more than a query inside another query. 


The outside query is known as the containing query, or the outer query. T'he 
query on the inside is the inner query, or the subquery 


SELECT some column * another column 
FROM table 


WHERE column = (SELECT column FROM table); 


SELECT some column, another column 
FROM table 


WHERE column = (SELECT column FROM table); 


Because it uses the = operator, this subquery will return a 
value 


single value, one row from one column (sometimes 
called a cell, but in SOL known as a scalar value), which is 


compared to the columns in the WHERE clause 
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subqueries 


A subquery in action 


Let's see a comparable query in action from the my ntacts table. 
First vour RDBMS takes the scalar value from the zip code table, 
then it compares that value to the columns in the WHERE clause. 


(SELECT zip code FROM 
zip code WHERE city = 
'Memphis' AND state = 'TN') 


SELECT last name, first name 


FROM my contacts 

WHERE zip code = @(SELECT zip code FROM 
zip code WHERE city = 
'Memphis' AND state = IN) 


LIE enne: erc there are no A 
Dumb Questions 

Q: Why can't | just do this as a join? You can do the same query above this way: 
A: You can. but some people find subqueries SELECT last name, first name 
simpler to write than joins. It's nice to have the FROM my contacts mc 
choice of syntax NATURAL JOIN zip code 

HERI cit Memphis“ 

N zo. stat ' ' 
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fireside chat 


ireside Chats 


e$ 9 Tonight's talk: Are you an INNER or an OUTER? 


Outer Query Inner Query 


I don't really need you, you know, Inner Query. 
Fd be just fine without you, 


| could stand on my own as well. Do you 
think it’s fun, giving you a specific, targetec 
result, only to have you take it and turn it inte 
a bunch of matching rows? Quantity is not 
quality, you know. 


Big whoop. You give me one little result. Users 
want data, and lots of it. I give them that. Why, 


| bet if you weren't there, they d be even more 
pleased. 


No, 1 give your results some kind of purpose, 
Without me, you'd be spouting all the data in 
the table. 


Not if I added a WHERE clause. 


That's just it, I AM your WHERE clause. And 
a very specific one Lam, if Edo say so myself. 
In fact, I don't really need you at all. 


Oh yes, you do. What good is a single-row, 
single-column answer? [t's not enough 
information, 


So maybe we do work well together. I give 
vour results direction. 


Sure, but I stand alone. 


As do I, most of the time. 
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subqueries 


fe, Subquery rules 


Exercise There are some rules that all subqueries follow. Fill in the blanks using 
the words below (you might need some of them more than once) 


SEMIC 
SELECT OLON 


orb sr EN 
PARENTHESES 


UPDATE INSERT n 


's Rules of Order 
SQLs Rules of Order Ss R l 
A subquery is always a single Subqueries can show up in 
statement four places in a query: 
ä 997＋7²?ß, „4 M E . TN SELECT 
as one of 

Subqueries are always inside the SO iffi: EE dixisse. 
bees e eee sees and in a D . dause. 


Subqueries do not get their own 


Subqueries can be used 
. As always, one 


exercise 


Subquery rules 


SQI's Rules of Order 


A subquery is always a single 


SELECT statement. 


ä —7*—»Bũm 4 


Subqueries are always inside 


PARENTHESES. 


ů·—7(ͤI—ͥ 3 33%3*67** 


reer 
Wehr ehh rmn 


Dum 


Q: So what is the inner query allowed to return? How about 
the outer query? 


A: In most cases, the inner query can only return a single value— 
that is, one column with one row. The outer query can then take that 
value and use it to compare against all the values in a column 


Q: Why do you say “a single value” when the example on 
page 388 returns the entire column full of values? 


Å: Because the IN operator is looking at a set of values. If you 


use a comparison operator, like the = in the Anatomy, you can only 
have one value to compare to each value in your column 


392 Chapter 9 


deer no 


peus Keep these rules in mind as you look at the subqueries in the rest of the chapter 
rhe 
Lution 


gQl’s Rules of Order 


Subqueries can show up 
in four places in a query: 


SELECT clause, SELECT 


7 ——U—U reer errr) 
"T" 


Questions 


Q: I'm still not clear on whether a subquery can return a 
single value or more than one value. What are the official rules? 


A: In general, a subquery must return a single value. IN is the 
exception. Most of the time subqueries need to return a single value 
to work 


Q; So what happens if your subquery does return more than 
one value but isn't using a WHERE clause that contains a set of 
values? 


Å: Chaos! Mass destruction! Actually. you'll just get an error 


subqueries 


Yeah, these rules are cool or whatever, but what I want to 
know is how I can get rid of those long names in my result 
columns, like mc.last name. Do you have a rule for that? 


Actually, there are two things you can do 
that will help cut down on the clutter. 

You can create alias names for your columns in your 
SELECT column list, The table you get back with your 
results is suddenly much clearer. 


Here's the subquery we just created, but with short 
column aliases. 


We'll give the my_tontacts f and the my contacts last name 
first name column an aliat o Column will have an alias of r^ 


‘Livstname’ in our results as ‘lastname’ in cur results "NU 


SELECT mc.first name AS firstname, mc.last name AS lastname, 
Fe AS phone, jc.title AS jobtitle 


The my. tontatts 
phone tolumn wil have FROM Job current AS jc NATURAL JOIN my contacts (Das 


an alias of phone in dis 


our results.. and soon WHERE jobtitle IN (SELECT title FROM job listings); R 1 
1 l i zmember, the 
You get the picture! keyword AS is 


optional, so you 


Here are the results the Can leave i out 


hen Creating 
quer ives j tol : Y 
y u$  Nobte how using the ^ umn Aid te ie are temporary, we're Her aliases 
aliases makes the results not affecti idis 


R ng any of the table 
"d muth easier to understa FS cohumn TOSA pel nia or 


| phone | ebe 
(555) 555.3214 
(555) 555-8976 


(555) 555-4443 
555) 555-5674 
(555) 555-0098 
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constructing your subquery 


A subquery construction walkthrough 


The tricky part about subqueries isn't the structure; it's figuring out what part of 
the query needs to be the subquery, Or even if vou need one at all. 

Analyzing queries is very much like figuring out word problems. You identify 
words in the question that match things you know (like table and column names) 


and break things apart. 


Let's go through an analysis of a question we want to ask our database and how 
to make a query out of it, First, the question: 


Who makes the most money 
out of all my contacts? 


Dissect the question. 


Rephrase the question in terms of the tables and columns in your 
database, 


"Who? means you want a first and last name from my contacts. 
“The most money” means you need a MAX value from your 
job current table. 


Who makes the most money out of all of my contacts? 


ET. j MAX (salary) from the 


first nime 
Mme and last = 
rom my contacts * job current table 


Identify a query that answers part of the question. 
Since we're creating a noncorrelated subquery, we can pick apart our 
question and build a query that answers part of it, 


That MAX (salary) looks like a good candidate for our first query. 


SELECT MAX(salary) FROM job_current ? 


^ 


Remember MAX? It returns 
the largest value from the 


Column in parenthe ses 
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subqueries 


Continue dissecting your query. 


The first part of the query is also casy; we just need to select 
first and last names 


SELECT mc.first name, mc.last name 
FROM my contacts AS mc; r 


Finally, figure out how to link the two. 

We not only need names of people in my intacts. we 

need to know their salaries so we can compare them to our 

MAX (salary). We need a natural inner jom to pull out the 

salary belonging to cach person: 

SELECT mc.first name, mc.last 

name, jc.salary ise a NATURAL 
FROM my contacts AS mc i ut eath persons A 
NATURAL JOIN job current AS jc; 

And now add the WHERE clause to link the two 

We create one big query that answers the question; "Who earns 

the most money?” eve's the part we just did 


SELECT mc.first name, mc.last name, " jc.salary 


FROM my contacts AS mc NATURAL JOIN job current AS 
WHERE jc.salary = 
(SELECT MAX(jc.salary) FROM job current jc); 


It's Mike? I should have known. 
He never picks up the check. 


| mefirst name |  melast name | jesalory — | 0 
18700 - 
LE S 
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there's more than one way to write à query 


It really seems like we could have 
done that without the subquery. 


It's true, the subquery wasn't 
the only way to do it. 


You could have done the same thing 
using a natural inner join anda LIMIT 
command. Like so many other things in 
SOL. there's more than one way to do it, 


Write another query to figure out who makes the most money 
out of all Greg's contacts. 


I don't care if there are 
multiple ways of doing the same 
thing. I want to know the best 

way. Or at least some reason to 
choose one way over another. 


Good point. 


Why don't you check out the SOL 
Exposed interview on page 4002 


A subquery as a SELECT column 


A subquery can be used as one of the columns in à SELECT statement. 
Consider this query. 


SELECT mc.first name, mc.last 
(SELECT state 
FROM zip_code 


subqueries 


name, 


E Ms ese t 
Ve re setting up 3 


WHERE mc.zip code = zip code) AS state 


FROM my contacts mc; 


We can dissect this query by first looking at the subquery. The 
subquery simply matches up the zip codes to the corresponding 
states in the zip code table 


In simple terms, here's what this query is doing 


Go through all the rows in the my. contacts table. For each one, 


pull out the first name, last name, and state (where we find 
the state by taking the zip code and matching it up with the 
correct state in the zip code table) 


Remember that the subquery may only return one single value, 
so each time it runs, a row is returned. Here's what some of the 
results of this query might look like: 


If a subquery is 

used as a column 
expression in a 
SELECT statement, 

it can only return one 
value from one column. 
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subquery natural join 


Another exawple: Subquery with a natural join 


Greg's friend Andy has been bragging about what a great salary he gets. He 
didn't tell Greg how much, but Greg thinks he has that information in his 
table. He does a quick NATURAL JOIN to find it, using Andy’s email address. 


Greg notices that this query will only return a single result. Instead 


j of running it and getting that value and plopping it into another 
query, he decides to turn it into a subquery, 
| be , ; 
mer quer He writes a single query that 


=> * gets ndis salary and 
compares it to other salaries € fern opera 


* and returns the first and last names of people with their salaries 


* who earn more than Andy. < 


It's a long 
query, but it allows me 
to compare something 
I don't have to know 
to other things in my 
database. 


|ANDY'S SALARY QUERY WILL GO HERE) 
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A noncorrelated subquery 


When we put the pieces together, here's the 


entire query. First the software processes the 


inner query once, then it uses that value to 
figure out the outer query result 


he Í Py # a 
nl h he people who have 
greater "ale hor d 
(SELECT jc.salary 
These two queries are processed FROM my contacts mc NATURAL JOIN job current jc 
CParately t he RDI = 


Here are a lew ol the results We didn't usc \ 


an ORDER BY, so they aren't in any order 


Lf the subquery stands 


+ 
alone and doesn't 
d o0 CS Ix — ies 0 i Ce set sO : sre’ OW as : 
MI of the subqu h you've sia fiar ire known | nia reference anything from 
noncorrelated subqueries. The inner query gets processed first, — — 


then the result is used in the WHERE condition of the outer query the outer query, it iS a 


But the inner query in no way depends on values from the 


outer query; it can be run as a standalone query. 6 ln 
— . —— — —— 8 EL) 
€ ` 
{ ex ary ac | 
votessed se ( . 
m H u Gan manaaz to t! 
re depend T 
n the value tror nor rvelate bauer y E 
nversa n," 
the ener quer 
' bé very im vesse 
ner wen TA 4 
J mer r set 
rotessed La 
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best way fo query 


SQL Exposed 


This week's interview: 
Choosing the best way to query when 
you have more than one choice 


Head First SQL: Welcome. SOL. We appreciate 
the personal interview. We know things have been 
difficult. 

SQL: Difficult? That's what you call it? I'd say 
things have been troubling, disturbing, and really 
hard to quantify while at the same time being very 
convoluted. 


Head First SQL: Uh, right. That's kind of the 
point here. You're getting complaints that maybe 
you're too flexible. You give us too many choices 
when we ask you questions. 

SQL: | admit that Fm flexible. That vou can ask me 
the same question in a number of ways and Pll give 
you the same answers. 

Head First SQL: Some people would say that 
you're wishy-washy. 

SQL: I refuse to vet defensive about this, Pm not the 
bad guy here. 

Head First SQL: No, we know you aren't, it's just 
that you're so. imprecise, 

SQL: HA! Me imprecise! I've had about enough of 


this, (standing) 


Head First SQL: No, don't go. We just want a 
few answers. Sometimes you let us ask you the same 
thing in so many different ways. 

SQL: And what's wrong with that? 

Head First SQL: Nothing really, we just want 

to know WHAT we should be asking you. Does it 
matter, if you give us the same answer? 

SQL: Of course it matters! Sometimes you ask 

me something, and it takes me a very long time to 


answer vou. Sometimes, BANG, I'm done. The 
whole point is that you ask me the right way. 
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Head First SQL: So it’s about how long you take 
to respond? That's how we pick how to ask yeu? 


SQL: Well, duh. Of course it is. It’s all about what 
you ask me. l'm just here to try to answer your 
questions, when they're accurate. 

Head First SQL: Speed? That's the secret? 


SQL: Look, I'll clue you in. The thing about 
databases is that they GROW, You want your 
questions to be as easy to answer as possible. Because 
if vou ask me "Whodunnit" I need you to make 
me think about it as little as possible, Give me easy 
questions, and FH give you quick answers. 

Head First SQL: I get it. But how do we know 
what the easy questions are? 

SQL: Well, for starters, cross joins are a huge waste 
of time. And correlated subqueries are on the slow 
side too, 


Head First SQL: Anything else? 
SQL: Well... 
Head First SQL: Please. go ahead. 


SQL: Experiment. Sometimes your best bet is to 
create test tables and try different queries. Then you 
can compare how long each one took. Oh, and joins 
are more efficient than subqueries. 

Head First SQL: Thanks. SOL. Can't believe 


that’s the big secret... 


SQL: Yeah. Thanks for wasting my time. 


subqueries 


BUMINE SURO WORKSHOP 


Read through each of the scenarios below. Follow the instructions to write the two queries as 
requested, then combine them into a subquery. 


(b Greg wants to see what the average salary is for a Web Developer in his job current table. 
Then he wants to look at what people are actually making as compared to the average salary 

for that job. If he finds people earning less, he can use that to target them because they may be 

more interested in getting a new job 


Write a query to get the average salary of a Web Developer from the job current table 


ꝗ—ͤ— x- U ᷣᷣUUUUUUUPUP—P—P——P———— EERE EEE E TEER EERE P P 3 ñBn „„ TTT EEE EERO REET TT EET EERIE ETE TET EE 
ͤ—([— —2x⁊ũũ%ec?vvb 32“% TEETH REET TTT ETE EERE EET TT EEE E EEE TTT TTT ETE HEHE E TEETER HEHEHE TET EE EEUE EEEE E EEE T TETHER IRE EEE Tee 


—ͤ— eRe meee eee eRe eee Ee nih hmi hh ERR TATARERRR I ATA ARR ay EE TEETH ERIE EEE TE Eee 


Do Greg needs to get the first name, last name, and salary of all web developers in his 
job_current table. 


Write a query to get the first name, last name, and salary of all Web Developers in the 
job_current table. 


‚ꝗ:ę ͤ UWk— UP — RENEE TET ETE EERE RHEE P m 30—2ã—ũũnũ jů3ꝛ 0 —— * EERE RHETT E EEE EERIE 3 
ꝗ—([— —ũ2ꝛ BA: «%ÿ ff ˙k k E „%%%%%%ũ7%% „„ „„ „„ „„ „„ „„ 


TEETER ERR RTT TET EEE EERE ETE E EE EERE EEE E TET EERE E EET EEE EEE OTHE TEETH EEE E TE EEE E HEHE E TEETER REET TEETER REE E ETE EEE EEE RIOR HH 


* Greg uses the average salary (and a little math) as a subquery to show each Web Developer 
and how much under or over the average salary they make. 


Combine the two queries, Use the subquery as part of the SELECT column list. 


Mh ũ n k nmm hmmm „„ 
ꝗ—ͤ— : : 32ꝶ3ÄGꝛ“é;̃ W : ũ: ʃ·ků3 „„ 
—[—I n õ²dmm251In 3 ũ?„ñ. ũ 3 %%'õ % %% % „ %j%ͥ%% „„ „„ „„ „„ 
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workshop solution 


CURRY WORKSHOP 


Read through each of the scenarios below. Follow the instructions to write the two queries as 
requested. then combine them into a subquery. 


(b Greg wants to see what the average salary is for a Web Developer in his job current table. 
Then he wants to look at what people are actually making as compared to the average salary 


for that job. If he finds people earning less, he can use that to target them because they may be 
more interested in getting a new job. 


Write a query to get the average salary of a Web Developer from the job current table. 


SELECT AVGlsalary) FROM job current WHERE title = ‘Web Developer 
The AVG keyword is jt Y 


what we need here 


pa Greg needs to get the first name, last name, and salary of all web developers in his 
job current table. 


Write a query to get the first name, last name, and salary of all Web Developers in the 
job current table. 

SELECT me First name, mé.last_name, y salary 

FROM my tontatts mt NATURAL JOIN job_turrent je 

WHERE e title = "Web Developer’; 


S) Greg uses the average salary (and a little math) as a subquery to show each Web Developer 
and how much under or over the average salary they make. 


Combine the two queries. Use the subquery as part of the SELECT column list. 


"v Here's our h 
SELECT mefirst_name, me-last name, j¢-salary, 


jesalaey — (SELECT AVG(salary) FROM job_eurrent WHERE title = Web Developer’? 
FROM my tontatts mt NATURAL. JOIN job_turrent Jf 
WHERE je title = ‘Web Developer’; 
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A noncorrelated subquery with multiple values: IN, NOT IN 


Consider that first query Greg tried all the way back on page 387. lt 
helps him spot the people with job titles that mateh his listings. It takes 
the complete set of titles returned by the SELECT m the subquery 
and evaluates that against each row of the job current table to find 
any possible matches. 


SELECT mc.first name, mc.last name, mc.phone, jc.title 
FROM job current AS jc NATURAL JOIN my contacts AS mc 
WHERE jc. title (I) (senecr title FROM job listings); 


* IN evaluates each row of y title values against 
the entire set returned by the subquery 


Using NOT IN would help Greg see job titles that don’t match his listings. 
That takes the complete set of titles returned by the SELECT in the 
subquery and evaluates it against each row of the job current table, 
returning any values that are vol a matih vo those m the job current table. 
Now Greg can focus on trying to find more job listings for those types of jobs. 


SELECT mc.first name, mc,last name, mc.phone, jc.titl 


e 


FROM job current jc NATURAL JOIN my contacts mc 


WHERE jc.title (SELECT title FROM job listings); 


NOT IN returns any turrent Job titles 
that are not found in the job listings 


‘These types of queries are called noncorrelated subqueries, 


where IN or NOT IN tests the results of the subquery against the A noncorrelated 

subquery uses IN or 
— NOT IN to test if the 

| o : values returned in the 


subquery are members 
of a set (or not). 


outer query to see if they match or not, 


POWER 


Why not just type in the list of values 
instead of using a subquery? 
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subquery exercise 


Write queries with joins and noncorrelated subqueries when necessary to answer 
the questions below. Use the qregs_ list database schema to help you 


Several of these need the a f 
n ggregate functions 
"d learned with the Girl Sprout cookie sales Willis. 


List titles for jobs that earn salaries equal to the highest salary in the job, listings table. 


— Answers on page 406. 


List the first and last name of people with a salary greater than the average salary. 


— — Answers on page 406. 


Find all web designers who have the same zip code as any job, listings for web designers. 


— Answers on page 407. 


List everyone who lives in the same zip code as the person with the highest current salary 
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contact id o 


start. date 


prof id O 


orofession 


| hl 
B. 
US < 
o 2 
o. 
o 
7 7 


zip code O. 


status id O- 
status 


contact id o 


salary low 


available 


contact, id O- 


last name 


gender 
birthda 
prof id N 


e 


status, id &^ 


contact id & 


Oty 
interest id & Oe 


Od x 


| «ontad seeking — 
contact, id & 
Otr 
seeking, id 


Orr 
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interest id O 


| seeking | 
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exercise solution 


Write queries with joins and noncorrelated subqueries when necessary to answer 
the questions below. Use the qregs list database schema to help you. 


List titles for jobs that earn salaries equal to the highest salary in the job_listings table. 


The outer query matches against 
the MAX salary value 


| 

| 

| 

| 

| T4 The subquery returns 
| SELECT title FROM job_listings "^ a single value 

WHERE salary = (SELECT MAX(salary) 

| 

| 

| 


FROM job_listings); 
N MAX returns the largest 
salary in the table 


List the first and last name of people with a salary greater than the average salary. 


The outer quer takes the result of the subquery 
and returns matches that are greater 


| 
| 
| 
| 
| 
| SELECT mefirst_name, mé-last_name 

FROM my tontatts m 
| NATURAL JOIN job_current je 
Ll Tibe 4 WHERE je-salary > (SELECT AV&Gsalaey) FROM job. eur vert) 
| 
| 
| 
| 


gives us the names 


of the people with 

salaries Greater The subquery returns 
than the one the average salary 
returned by the 

"hher- query 
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Find all web designers who have the same zip code as any job listings for web designers. 


We need to use à natural join to get useful info, like 
names and phone numbers, for the people we find. 


| 

| 

| 

SELECT me-first_name, mé.last_name, mt.phone FROM my_tontacts me | 
NATURAL JOIN job_eurrent. jé WHERE je-title = ‘web designer’ AND me-2ip_tode | 
IN (SELECT zip FROM job listings WHERE title = ‘web designer’) | 
| 

| 

| 

| 


Because there could be more than i returns all zp Codes 
tode returned, we treat the Wed Tie wer we To b listin 
and use “IN” to find the a "ES aisi j 


List everyone who lives in the same zip code as the person with the highest current salary. 


This is a trick question, because there ċould be more than one person with the highest salary, 
That means we'll need to use an IN. We also need to use two subqueries. : 
The outer query takes the zip codes and finds matches 
im the my. tontatts table. Because the middle subquery 


could return more than one zip Code, we use an IN. The middle subquery finds 
2 zip Codes of people who 


SELECT last_name, First name FROM my_tontatts 
WHERE zip tode IN (SELECT me.zip_tode FROM my_tontacts mt 
NATURAL. JOIN job_curvent je 
WHERE jesalary = (SELECT MAX(salary) FROM job_eurrent)); 


The innermost subquery gets the MAX sa 
from the Job current table. That will 229 


single value, so we can use =, 


| 
| 
| 
| 
| 
| 
carn the maximum salary | 
| 
| 
| 
| 
| 
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correlated subqueries 


Correlated subqueries 


f 


If a noncorrelated subquery means 
the subquery stands alone, then I bet a 
correlated subquery is somehow dependent on 
the outer query. 


Correct. In a noncorrelated subquery, 
the inner query, or subquery, gets 
interpreted by the RDBMS, followed by 
the outer query. 


Which leaves us with a correlated subquery. A 
correlated subquery means that the inner query 
relies on the outer query before it can be resolved. 


The query below counts the number of interests in 
the interest table for each person m 

my contacts, then returns the first and last name 
of those people who have three interests. 


SELECT mc.first_name, mc.las t_name 
FROM my contacts AS mc 

"E mu The my 
WHERE i 
32 ( 
SELECT COUNT(*) FROM contact interest 
WHERE contact id - mc.contact id 

— — —ͤ —— The outer query has to 


) 7 A — be exetoted before we 


The subquery references know what the value ot 
(now v - 


the alias me 
me contact id is 


tontacts alias is 
treated in the outer query 


The subquery depends on the outer query. It needs the value for contact id 
from the outer query before the inner query can be processed. 


It uses the same alias or correlation name lor my contacts, me, that 
was created in the outer query. 
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A (useful) correlated subquery with NOT EXISTS 


A very common use for correlated subqueries is to find all the rows 
in the outer query for which no rows exist m a related table. 


Suppose Greg needs more clients for his growing recruiting business, 
and wants to send out an email to evervone in my. contacts who 
is not currently in the job. current table. He can use a NOT 
EXISTS to target those people, 


SELECT mc.first name firstname, mc.last name lastname, mc.email email 


FROM my contacts mc NOT EXISTS finds the First and last names and | 
" na emai 


addresses of the people f 
Pie rom th on 
WHERE NOT EXISTS —— who are not currently listed in $ seen table 
(SELECT * FROM job current jc ob. terrent table 


WHERE mc.contact id = jc.contact id ); 


. * 
* WHAT'S i: — —— 


Match each part of the query above to what it does. 


mc.first name firstname Sets an alias for the me,last_name field 


NOT EXISTS 
If two contact, ids are true, a condition is met 
WHERE mc. contact i 4 = 
je. contact id Sets a field to “firstname” as an alias 
FROM my contacts mc 
Selects all fields for the table with alias "jc" 
mc.last name lastname 


Sets a ficld to “email” as an alias 
SELECT * FROM 


Job current jc Specifies truth if something isn't found 


mc.email email Sets an alias for my. contacts 
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subqueries and EXISTS/NOT EXISTS 


EXISTS and NOT EXISTS 


Just 


like with IN and NOT IN, you can both use EXISTS and 


NOT EXISTS with your subqueries. The query below returns 
data from my contacts where the contact ids show up 
at k 
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'ast once in the contact interest table. 


SELECT mc.first name firstname, mc.last name lastname, mc.email email 
FROM my contacts mc EXISTS finds the first and last names and email addresses 


id 
WHERE £ the people from the my_tontacts table whose contatti 
. — ben up at least one in the contact interest table 


(SELECT * FROM contact interest ci WHERE mc.contact id = ci.contact_id ); 


s. + 
* WHAT'S 8 9 


Match each part of the query above to what it does, 


mc.first name firstname Sets an alias for the mc.last. name field 
WHERE NOT EXISTS ö ; 

If two contact_ids are true, a condition is met 
WHERE mc.contact 


je. contact. id Sets a field to “firstname” as an alias 


FROM my contacts mc 
Selects all fields for the table with alias “je” 


mc.last name lastname 


Sets a field to “email” as an alias 
SELECT * FROM 


job current jc Specifies truth if something isn’t found 


mc.email email Sets an alias for my. contacts 
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subqueries 


"NW Write a query that returns the email of people who have at least 
one interest but don't exist in the job current table. 


— Answers on page 416. 
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subquery su 


Greg’s Recruiting Service is open for business 


Greg is now comfortable getting to his data with subqueries. 
He even discovers he can use them in INSERT, UPDATE, 
and DELETE statements. 


I wonder if I can find 
my own first employee in 
He rents a small office space for his new business, and the job_desired table... 


decides to have a big kickoff party. 


fa ag no 


o 
Dumb Questions 
Q: So can you put a subquery inside a subquery? Q: If | don't like using subqueries, is there a way | can use 


joins instead? 


A: Definitely. There's a limit on how many nested subquenes you 
can use, but most RDBMS systems support far more than you'd ever Most of the time, yes. You need to learn a few more joins first 
easily be able to use though. Which leads us to 


Q: What's the best approach when trying to construct a 
subquery inside a subquery? 


A: Your best bet is to write little queries for the various parts of the 
question. Then look at them and see how you need to combine them. 
If you're trying to find people who earn the same amount of money 
as the highest paid web designer, break it apart into: 


Find the highest paid web designer 
Find people who earn x amount of money 


then put the first answer in place of the x. 
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subqueries 


On the way to the party 


Greg spots this disturbing tabloid cover: 


"IDE WERKLY 
NOUERYER 
A 


JOINS IN HIDING 


Neighbors say subqueries can't do “anything more" than joins, and 


"the truth needs toq ome our at last.” 


By Troy Armstrong 
INOUERYER STAI F WRITER 


DATAVILLE - What has only been speculation for many vears has 
now been verified by Inqueryer sour es. Joins and subqueries can be 
used to make exactly the same queries, Much to the ¢ onfusion of local 
residents, any thing you can do with à subquery, vou can do with some 
type of join, 


"Its terrible.” sobbed schooltea her Heidi Musgrove, “How can I tell 
the children that what they thought the y knew about subqueries, all 


those hours spent learning how to use them, well, they ¢ ould have just 


used joins, It's heartbreaking,” . 

Local resident Heidi Musgrove was 
The fallout from this revelation can be expected to « ontinue well into Shocked to learn the truth about 
the next c hapter, when outer joins are exposed to public se rutiny. subqueries. 


"! SAME AS JOINS? 
AS iT ALL A WASTE OF TIME? ARE SUBQUERIES REALLY THE SAME AS JOl; 
Wi / * 


TURN TO THE NEXT CHAPTER TO FIND QUT. 
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Your SQL Toolbox 


You've completed Chapter 9 
and mastered the art of the 


subquery. Take a look at all 
you've learned. For a complete 
list of tooltips in the book, see 
Appendix iii. 


Outer query 
A query which contains an inner 
query or subquery: 


A Very inside anoth 
ato known ata exbauen C 


Noncorrelated subquery 


A subquery that stands alone 
and doesn't reference anything 
(vom the outer query- 


subquery 4 with 
that is wrapped Wrenn 

le query. [ts also known 2 

an inner query 


Subqueryeross 


You can tell your inner query from your outer query, 
but can you solve this crossword? All of the solution 
words are from this chapter. 


Across Down 
5 statement. 1. A query inside of another query is known asa a 
query contains the inner query, or subquery. 2. Subqueries are always inside 


1 drm tiny eee eee ee 3. A  subquery means that the inner query relies on the 
from the outer query, t is a subquery. outer query before it can be resolved. 

T.lna X  subquery the inner query, or subquery, gets 5. The query is called the subquery. 
interpreted by the RDBMS, followed by the outer query. 
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sharpen and crossword solutions 


NET Pun 
From page 411. 


SELECT mé.email FROM my_tontatts me WHERE 
EXISTS 

(SELECT # FROM contact _interest ei WHERE ve contact D = eitontaet, D) 
AND —  — Just like an i 

NOT EXISTS true, Sp ines om dore rd » 
(SELECT * FROM job turvent jt 
WHERE me.contact_id = je contact d) 


Write a query that returns the email of people who have at least 
one interest but don't exist in the job current table. 
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10 outer joins, selt-joins, and unions 


* 
4 New maneuvers 


And after the inner join, 
a left outer join for a figure 
eight. I'm gonna score big 

with the judges this time... 


You only know half of the story about joins. You've seen cross joins 
that return every possible row, and inner joins that return rows from both tables where 
there is a match. But what you haven't seen are outer joins that give you back rows that 
don't have matching counterparts in the other table, self-joins which (strangely enough) 
join a single table to itself, and unions that combine the results of queries. Once you 
learn these tricks, you'll be able to get at all your data exactly the way you need to. (And 
we haven't forgotten about exposing the truth about subqueries, either!) 
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outer joins 


Cleaning up old data 


I'd like to clean up my professions table. I think 
I might have some values in there that I'm not using 
anymore. How can I easily find professions that aren't 
connected to any of the records in the my contacts 
table? I can't get an inner join to do that. 


You can get that information with an outer join. 
Let's take a look at what outer joins do, and then we'll show vou 


how to find those professions you aren't using anymore. 


An outer joins returns all rows from one of the tables, along with 
matching information from another table. 


With an inner join, you're comparing rows from two tables, 
but the order of those two tables doesn’t matter, 


Let's briefly review what the equijoin does. We get all the columns 
that match toy. id from both tables. It matches up the toy id 
that exists m both tables: 


SELECT g.girl, t.toy 
FROM girls g 

INNER JOIN toys t 

ON g.toy id = t.toy id; 


i 


The cou 
Jom Compare: 
X8 rows Ao. these tuo de. toys 
tables to get the 
"t t matthes up 


the id values | * X |] balsa g lider 


— — — 
I baseballcards 


— ͤ— 
| hula hoop | 


Our res sults 


418 Chapter 10 


outer joins, se/f-joins, and unions 


It's about left and right 


By comparison, outer joins have more to do with the relationship 
between two tables than the joins you've seen so far. 


Eom " The left outer join 
A LEFT OUTER JOIN takes rows in the left table and b BO 
matches them to rows in the RIGHT table. Is useful when the matches EVERY 


left table and the right table have a one-to-many relationship. ROW ° the LEFT 
in 
table with a row 


The big secret to understanding an outer join is to know from the right table. 


which table is on the left and which is on the right. 


In à LEFT OUTER JOIN, the table that comes after FROM 
and BEFORE the join is the LEFT table, and the table 
that comes AFTER the join is the RIGHT table. ~ 


The table that comes before 
whatever flavor of join ‘ve 
using takes on the same flavor 


Pe Left table 


Left outer join 
t Right table 
Na 
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left outer join 


Here's a left outer join 


We can use a left outer join to find out which girl has which toy. 
Here's the syntax of a lefi outer join using the same tables as 
before. The girls table is first after FROM, so it’s the LEFT 
table: then we have the LEFT OUTER JOIN; and finally, the 
toys table is the RIGHT table: 


So, the LEFT OUTER JOIN takes al] the 
rows in the left table (the girls table? 
and matches them to rows m the RIGHT 
table (the toys table) 


SELECT g.girl, t.toy 


i It tomes before the left outer join, 
— girls g a so girls is the left table. 


LEFT OUTER JOIN toys t 


t Comes after 
Join, toys is 


t tomes befove the left outer je" 


so girls is the left table and because it Comes after 


the left outer oin, s 
"à the right labi." toy - N 


girls toys 


[| harmonica — | 
— baseball cards 
— | | tinker toys | 


The results of the left outer join — hoi | 


Our results are the same as the inner join results. 
Our results - 2 
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outer joins, 5elf-joins, and unions 


And that's it? What's the big deal 
then? An outer join seems like the 
same thing as an inner join. 


The difference is that an outer join gives you a row 
whether there’s a match with the other table or not. 


And a NULL value tells you no match exists, In the case of our girls 
and toys, a NULL value in the results means that a particular toy 
doesn't belong to any of the girls. This is valuable information! 


A NULL value in the results of 
a left outer join means that the 
right table has no values that 
correspond to the left table. 


Sketch out what you think the result table of this query will be. 


SELECT g.girl, t.toy 
FROM toys t 

LEFT OUTER JOIN girls g 
ON g.toy id - t.toy id; 


(Hint: There will be @ rows in the results table) 


421 


sharpen solution 
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If 3 match is found, it shows up 
35 3 result in our table If no 
matth is found, we still get a 
row in our table, but with NULL 


for the unmatthed value 


Chapter 10 


ps 


The left table 


Here's a query where we've swapped the order of our tables, 
Sketch what you think the results of this query will be. 


SELECT g.girl, t.toy 

FROM toys t <— [he left table 

LEFT OUTER JOIN girls g c—. 

ON g. toy id = t. toy id; The right table 


This time around, every vow in the toys table 


(the left table) is compared to the girls 
table (the right table) 


The right table 


With the order of Our 
heve's what we get 


Z 


— —1] — — 
| Cindy |  hulahoop | 
Nul |  bahaglider | 
| dane | toy soldiers — | 
| Solly | harmonica — | 
| = NULL [| baseball cards 

| NULL | tinker toys — | 
| NULL | etchosketch | 
|. NU | slinky | 


tables Changed, 


qr 


The order the tolumns 
mes uP in the table "n 
€ order in which we 
SELECT them This 
order has nothing to do 
with the LEFT join 


— 


outer joins and unions 


Below are two sets of results. For each result set, write a left outer join that could have 
Es 18 created it, along with a girls table and toys table with data mat matches the results. 


The query Result of a left outer join 


We did this 


This one's 


The query Result of a left outer join: “tricky 


Left table Right table 


you are here » 423 


exercise solution 
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Below are two sets of results. For each result set, write a left outer join that could Fave 
created it, along with a girls table and toys table with data that matches the results. 


ution 
The query 
SELECT gajrl, t.toy 
FROM girls g 
LEFT OUTER JOIN toys t 
ON gtoy_id = t-toy_id; 


Result of a left outer join 


These ave the toys jo 
Left table Right table showed up in our ves 


This ĉan be any toy d that doesn't attually 
exist in the toys table since the toy Column 


The repeated values m u 
ended up NULL. in the results pe values mean that more 


than one girl has the same toy 


The query Result of a left outer join: J 
SELECT «ivl, t.toy 

FROM toys t 

LEFT OUTER JOIN girls s find the NULL 

ON loy id = Etay id ra ero] soe 

Left table 


— — gun | 


— aa” R) 
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outer joins and unions 


Outer joins and multiple matches 


As you just noticed in the exercise, you'll get rows even when SELECT g.girl, t.toy 
there are no matches in the other table, as well as multiple rows FROM toys t 

when there are multiple matches. Here's what the left outer join LEFT OUTER JOIN girls g 
is actually doing: ON g.toy id = t.toy id; 


The squirt gun toys row is compared to Jen's girls row: toys.toy_id = l, girls.toy_id = 1 
We have a match. 

The squirt gun toys row is compared to Clea's girls row: tovstoy 3d = 1, gulstoy id = 1 
We have a match. 

The squirt gun toys row is compared to Sally’s girls row: toys.tey_id = 1, girls.toy_id = 3 
No match. 

The squirt gun toys row is compared to Martha's girls row: toys.toy_id = 1, girls.toy_id = 3 
No match. 

The crazy straw toys row is compared to Jens girls row: toys.toy_id = 2, girls.toy_id = 1 
No match. 

The crazy straw toys row is compared to Clea's girls row: toys.toy_id = 2, girls.toy_id = 1 
No match. 

The crazy straw toys row is compared to Sally’s girls row: toys.toy_id = 2, girls.toy_id = 3 
No match. 

The crazy straw toys row is compared to Martha’s girls row: tovs.toy_id = 2, girlstoy id = 3 


No match. — ́œ—ä— — 
End of table, row with NULL is created. 


The slinky toys row is compared to Jen's girls row: toys.toy_id = 3, girls.toy_id = | 
No match. 

The slinky toys row is compared to Clea's girls row: toys id = 5, girls.toy_id = 1 
No match. 

The slinky toys row is compared to Sally's girls row: toys.toy_id = 3, giris.toy_id = 3 
We have a match. 

The slinky toys row is compared to Martha’s girls row: toys.toy_id = 3, girls toy. id = 3 
We have a match, 


f Jen | squirtgun | 
| NULL | crazy str 
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The right outer join 


Phe right outer join is exactly the same thing as 

the left outer join, except it compares the right ° A 

table to the left one. The two queries below give The right outer join 

you precisely the same results: evaluates the right table 
— — 1 ̃ -— 


against the left table. 


SELECT g.girl, t.toy SELECT g.girl, t.toy 
FROM toys t^ ‘he right table T. left table FROM girls g be left table 
RIGHT OUTER JOIN girls g LEFT OUTER JOIN toys t «. 


H * The right table 
ON g.toy id = t.toy id; ON g.toy id = t.toy id; 


A "4 Ne You alr eady saw this 
query on page +20 


These two queries both make the 
The left table (in girls table the left table 
both queries) 


The right table 


( ‘ 
jF in both queries) 
toys 


— — i —— | 
| Cindy | hula hoop — | 
Our results — 77 7 | Jone [toy soldiers 
[| Solly | harmonica | 
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Right table 
br! 


Riaht outer jon 


0 


AL table 


the 
Dumb t Questions 


Q: Is there any reason to use a left outer join Q: So if there's a LEFT outer join, and a 
instead of a right one? RIGHT outer join, is there a join that returns 
both the left and right results? 


A: Changing the word LEFT to RIGHT is easier 
than changing the order of the tables in the query. A: There is on some, but not all, RDBMS 


You only have to change one word, rather than systems, and it's called the FULL OUTER 
swap the two table names and their aliases. JOIN. But it doesn't work with MySQL, SQL 
Server, or Access. 


In general, though. it might actually be easier to 
always stick with one, say the left outer join, and 
change which table is left and which is right. That 
can be less confusing. 
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joining a table to itself 


Couldn't you actually use an outer 
join to to join a single table to itself? 
That has to be useful somehow, 


You can use the same table as both the 
right and left table in an outer join. 


And while it seems strange. it can come in handy, Let's 


take a look at a situation when vou might need to 
outer-join a table to itself. 


First, though, there’s a big problem in Dataville with 
the clowns. 
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outer joinßs. and unions 


While you were outer joining... 


Back in Dataville, the clowns are organizing, and clown bosses 
are being put in charge. It's a frightening development, and 
we need to keep track of just who those bosses are, and which 
clowns report to which clown bosses. 


Here's an example of the new clown hierarchy. Mister Sniffles 
Every clown has one boss, except for the head 
clown, Mister Sniffles. Clarabelle 


Zippo 
Babe Pickles Scooter d Mr. Hobo 


Let's take a look at our current schema and see 
how best to fit in this new information: 


|  desmiption | 


| activities — | 


location, id 


— 


deen 
POWER 


How can you restructure your 
schema to store the information 
about boss clowns? 


But I'm funny how? I 
mean, funny like I'm a 
clown, I amuse you? 


Coi fles, the boss of — 
Clarabelle and Snuggles 


adding the clown_boss table 


We could ereate a new table 


We can create a table that lists each clown and 
the ID of his boss. Here's our hierarchy with 
the clown [Ds of each clown. 


10 Mister Sniffles 


5 Clarabelle 


7 1 
7 Zippo 


2 pickles 6 Scooter 4 Mr. Hobo 


And here's a new table which lists each clown and 
the id of his boss from the clown info table. 


We have a one-to-one relationship 
between the clown boss table and the 
clown info table. 


Mister Sniffles has no boss, but he needs an 


id. We tàn aive him his own id for boss id 
and avoid a NULL in that column 
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How the new table fits in 


Let's take a look at our current schema and see 
how best to fit in this new table: 


| info adivities | 
id YOg 


activity. id 
N 


| adivities | 


location_ic 


=r 


id ow 


F I 


It’s a little strange. We have a one-to-one relationship 
with id—our primary key—and a one-to-many 
relationship with boss id. We have a primary key 
and a loreign key both from the clown info table 


It seems like you could use a one-to-one 
table, but since there's no private info there, 
can't we fit it into the main table somehow? 


DA 
« Nen RRAIN 
ve 


Is there a way we can keep track of our clown 
bosses without creating a whole new table? 
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self-referencing foreign key 


A self-referencing foreign key 


What we need is a new column in our clown info table that tells 
us who the boss of each clown is. The new column will contain the ID 
number of the clown's boss. We'll call it boss. id, just as we did m 
the clown boss table. 

Inthe clown boss table, boss id wasa foreign key. When we 
add the column to clown info, it’s still a foreign key, even though 
its in the clown info table. This is known as a self-referencing 
foreign key. The sclf-referencing part means that it is a key that is 
referencing another field in the same table. 

We assume Mister Sniffles is his own boss, so his boss. id is the same 
as his id. This means we can use a selfreferencing foreign key as our 
boss id. 

A self-referencing foreign key is (he primary key of a table 
used in that same table for another purpose. 


A SELF-REFERENCING 
foreign key is the primary 
TR RR TN key of a table used 
that we've simply added to the in that same table for 


clown. info table t holds a 
selt—referencing foreign key another purpose. 


clown_info 
| name — | 
Eie 
| Pickles | 


This references the id field in 
this same table to tell us whith 
Clown is the boss of Elsie 


Mister Sniffles 


zi 39] 
L-E.| — ̃ — 
wm — — 
NON mmm umm 
— HEN: NEN 
— | Clarabelle | — 10 | 
— — — 
— — 
i — — —] 
Le | — — 
— EE TUM 


Onte gàgin, Mister Sriffles’ 
boss id is his own id 
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Join the sawe table to itself 


Suppose we want to list each clown and who that clown's hoss is. We can easily 
get a list of each clown's name and their boss's id with this SELECT: 


SELECT name, boss id FROM clown info; 


But what we really want is the clown's name and their boss's name: 


[— "hále |  lersbelle 
| Snuggles ^ |  MisterSniffies 
| Mr Hobo ^ | Snuggles — | 


Clarabelle | _ Mister Sniffles | 
— — — 
Se ele 
Clarabelle 
| Mister Sniffles | Mister Sniffles 


Suppose you had identical tables, clown_infol and clown_info2. 
Write a single join to get a table of results containing the name 
of each clown and the name of that clown's boss, 


clown infol clown info2 


| id | name — | — bes id | 
— Ee « | 53 P) 
L2] Wi 1 | 3 — 
| 4 | MrHbo | 3 .— 
| 5 | Clarabelle | — 00 | 


— Bonzo | 5 | 
| 10 | Mister Sniffles | 10 | 


yet another sharpen solution 


ker on 


Solution Suppose you had identical tables, clown infol and clown info2. 
Write a single join to get a table of results containing the name 


of each clown and the name of that clown's boss. 


clown infol 


SELECT ¢l.name, t2- name AS boss 
FROM tlown_infol cl 

INNER JOIN elown. info2. £2. 

ON el boss id = ¢2.id; 


^ 


Heve's where we match up the 
boss id from Clown inf with the 
tlown info:. id 
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clown_info2 


ELIE 

om — — 
me m LI —I 
= = —— 
ac = ENG 
— |  Cleabele | — 10 | 
NM L 3 | 
RENE — 
LN aam mo 
=m — — 
| 10 | Mister Sniffles | 10 | 


Ł tontused by 


So that we dont ge | alias 


: ' "n 
named name, We! 


two t olumns " i 
boss 


the setond ont 3s 


outer join and unions 


We need a self-join 


In the “Sharpen your pencil” you just did, you were given 
the same table twice. But in a normalized database, vou " 
he sar le twice. B in a norm liz 8 
would never have two copies of the same table. Instead, we = 


can use a self-join to simulate having two tables. 


Consider this query, which is almost identical to the 
solution of the “Sharpen,” but has one obvious difference. 


| Scooter | 
— —] 
SELECT cl.name, c2.name AS boss 


FROM clown info cl Snif fl 
E 
INNER JOIN clown info 2 ee 
ON cl.boss_id = c2.id; We're using the tlown info 
table twice. [£s aliased as el 
(where we'll get the boss id) 
and £2. (where we'll aet the 
name of the boss“ 


— — bessid — | 
ER — — 
E | — — 
WM — GNE 
[4 — — 
| 5 | Clarabelle | — 10  —— 
— — 
— — 
L8. | — — 
Le — — 
€x m [10 | 


Instead of having two identical tables, we're using clown info 
twice, first alased at c1, then aliased as c2. Then we're doing 
an inner join to connect the boss id (from cl) with the name 


of the boss (from c21. 
This Column tomes ron the INNER 


JOIN ot boss_id in the first instance 
ot the tlown info table (el) and the 
name of that boss from the second 

instante of the tlown info table (£2) 


The self-join allows you 
to query a single table as 
though there were two 
tables with exactly the 
same information in them. 
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using a a 


Another way to get multi-table information 


I'm trying to get a big list of all the 
job titles I use in gregs_list, but I can't figure 
out how to list all of the job titles in those three 
tables all at once. 


These are the three tables Greg's talking about. 


| n i 
Job the PE Job the 


has 


right now p’ Person wants 


L 
| job_current — | — job_desired — 


contact. id ow contact_id ow 
Nor —— 


start date 


So far, he’s created three separate SELECT statements: 


SELECT title FROM job current; 
SELECT title FROM job desired; 
SELECT title FROM job listings; 


And they work, but he wants to combine the results m one single query 
and get a list of every title listed in those three tables. 
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outer joins, self-joins, and unions 


You can use a UNION 


There's another way of getting combined results L one 
from two or more tables, called a UNION. job_turren 

titles 
A UNION combines the results of two or more 
queries into one table, based on what you specify 
in the column list of the SELECT. Think of the 
results of the UNTON like they're the values from 


each SELECT that “overlap.” 


EN 

UNION tombines 
the results 
of all the 
SELECTS from 
all the tables 


SELECT title FROM job current 


— «— UNION lets 
SELECT title FROM job desired greg combine 


— ob listings 
the results from Jb. 
3 these three sepavate titles 
SELECT title FROM job_listings; queries into one table 
of results 


These are a few of the hundreds 
a 5 he gets in the combined 
resu om all three tables tms 


Greg notices that there aren't any duplicates in 
the results, but the titles aren't in order, so he tries 
the query again with an added ORDER BY in 
cach SELECT statement, 


Teacher 


SELECT title FROM job current ORDER BY title 
UNION 


SELECT title FROM job desired ORDER BY title 


UNION Gres's added an ORDER BY 


SELECT title FROM job listings ORDER BY title; to each statement so that 


5l the titles in the results table 
are listed alphabetically 


What do you think happened when Greg ran this new query? 
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rules of UNION 


UNION is limited 


Greg's query didn't work! Greg got an error, because his software didn't 
know how to interpret the ORDER BY multiple times. 


UNION can only take one ORDER BY at the end of the statement. 


This is because UNTON eoncatenates and groups the results from 
the multiple SELECT statements. 


There are a few more things about unions you should know. 


SQL’s Rules of UNION 50s Rules of UNION 


By default, SQL suppresses 
duplicate values from the results 
of a union. 


The number of columns in 
each SELECT statement must 
match. You can't select two 
columns from the first statement 
and one from the next. The data types in the columns 
need to either be the same, or 


be convertible to each other. 
You must also have the same 


expressions and aggregate 

functions in each SELECT If for some reason you DO want 
statement. to see duplicates, you can use 
the operator UNION ALL. It 
returns every match, not just the 
distinct ones. 


You can put the SELECT 
statements in any order; it won't 
change the results. 


outer joins, se/f-joins, and unions 


UNION rules in action 


The number of columns in the SELECT statements you're combining 
with UNION must match. You can't SELECT two columns from the first 
table and only one column from the next table. 


You must use the same number ~ 


of Columns in eath SELECT 
—— FROM job current 


UNION 
SELECT FROM job desired 
UNION 


SELECT (itle) FROM job listings 


ORDER BY title; 


* 


I$ you want to order your results, use an 
ORDER BY after the last SELECT that you re 


Combining This orders the entire list of results 


— al Here's an example of 
the velis we tan 
Cat Herder expett to get bat 
Cat Wrangler we 
i; 
Doa Trai In this example, all three of the columns have the same 
Dog Trener rainer data type, VARCHAR. As a result, the column returned by 


the query is also VARCHAR. 


OBRAN 
POWER 


What do you think would happen if the columns 
we unioned had different data types? 
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UNION ALL 


UNION ALL 


UNION ALL works exactly the same way as UNTON, except 
it returns all the values from the columns, rather than one 
instance of each value that ts duplicated. 


This time we want to 
see all the values stored 
in the title columns 


from all three tables 


SELECT title FROM job current 


UNION ALL 


SELECT title FROM job desired 


UNION ALL 


SELECT title FROM job listings 
ORDER BY title; 


NS 
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7 - This time we aet the 
Same job listed more 
than onte 


So far our Os have used columns of the same data 
type. But you may want to create a UNION of columns 
with different data types. 


When we say that the data types must be convertible to 
each other, we mean that the data types returned will be 
converted into compatible types if possible, and if they 
can't be, the query will fail. 

Suppose you used a UNION on an INTEGER data 

type, and a VARCHAR type. Since the VARCHAR can't 
become an integer, the resulting rows would convert the 
INTEGER into a VARCHAR. 


outer joins, self-joins, and unions 


Create a table from your union 


We can't easily see what the data type returned by our UNTON is, unless we capture 
it somehow. We can use à CREATE TABLE AS to grab our UNION results and look at 
them more closely. 


‘The CREATE TABLE AS statement takes the results of a SELECT query and makes 
a table out of them. In the example below, we are putting our title UNTON into a new 
table named my union. 


This is 4 HON 
The name of our new table s is the UNION 


N you ve already seen 
1 ou Can treat 
CREATE TABLE my union AS — fe 
SELECT title FROM job current UNION SELECT statement 
SELECT title FROM job desired «^ 


UNION SELECT title FROM job listings; 


pe gu pans 


Create a UNION of the following: contact. id from job current 
and salary from job listings 


‚—ͤ—yU— ÆÆũ ũ ͥ ẽ³ͥ̃ jjb 


Make a guess as to what the data type of the results will be, then 
write a CREATE TABLE AS statement with your UNION. 


‚—ͤ— — H KÆEẽe 3 33·3·2ũ«n4%)iœ:ꝛ:mg 4 4444444„ẽõ¶- n „0 
‚—-— B H G K —＋R—ůñꝶeöõõ „„ „„ „„ „„ „„ 


‚—[— rr ũbß V3 * EEE nn „„ „„ „„ „„ 


Do a DESC of your table and see if you were correct about the 
data type. 


‚—„—ͤ ⁰́hlb 232% Ete „„ „„ „„ „„ „„ hmm 


Answers on page 453. 
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INTERSECT and EXCEPT 


INTERSECT and EXCEPT 


INTERSECT and EXCEPT are used in much the same 
way as UNION to find parts of queries that overlap. 


ů—ͤ— 3ÿ5˙ ee 


These two 
. TD . operations 
INTERSECT returns only those columns that are in 
the first e uery and also in the second query. DO NOT EXIST 
Becr UT in MySQL. 


H 
RFFRRETRRTAMATARWREEFEESESATANATEVEMEESTATTTATITERMERSTARARAR RA 


job_turrent 
u 
SELECT title FROM job current wee i 


SELECT title FROM job desired; 


Titles must be in both 


tables to show up 
EXCEPT returns only those columns that are in the first query, 
but not in the second query. 
job desired 
jod_turvent titles 

i " titles ^w 
SELECT title FROM job current e 
EXCEPT 


SELECT title FROM job desired; 


that are NOT Any titles that are in beth 
DNE table specified by Lables wil be excluded 
EXCEPT show up from the results 


442 Chapter 10 


outer join and unions 


We're done with joins, 
time to move on tc 


Wait a minute. You can't leave me in 
suspense. You said that joins and subqueries 
did the same thing. You need to prove it. 


(Errr, yeah, what we meant to say was... 


Subqueries and joins compared 


Practically anything you can do with subquery, vou can do with à 
join. Let's step back a few pages to the beginning of Chapter 9. 


Arn 


SELRCT title FROM job lietinj» 


Mem m m9 pir whee: etree „7 


— — Kur — al ir lien bcn te T 


PS 
—— m Rome 


pabo m fo SEERE : hua kus * * 


Ple 3 — 
IN TUNI 
4. ILZE TJ Es — i 
[T 8E C178 
215) 45244/à . ww mtem 
p] 


using joins subqueries 


Turning a subquery into a join 


Back in Chapter 9, this was the first subquery we created: 


CX 1 


SELECT mc.first name, mc.last name, mc.phone, jc.title 


FROM job current AS jc NATURAL JOIN my contacts AS mc 
WHERE jc.title IN (SELECT title FROM job listings) ; 


And these are the results we got when we nner que, 
ran our query 


| mefirst name | mclast_name | mcphone — | — jette — | 


«tape your pencil 


SELECT mc.first name, mc.last name, mc.phone, jc.title 


Here's the WHERE clause with the subquery rewritten as an INNER JOIN: 


FROM job current AS jc NATURAL JOIN my contacts AS mc 
INNER JOIN job listings jl | s tan replace the WHERE 


ON jc.title = jl.title; (^ 


Explain why this INNER JOIN part of the query will get you the same results as the subquery. 


Answers on page 453. 


Which one of these queries do you find easier to understand? 


outer joinss. and unions 


If I've already got everything written 
using subqueries, should I go back and 
rewrite them as joins? 


No, if you've got those subqueries 
doing what you need to do, you 
don't need to rewrite them. 

But there are definitely reasons to choose one 
over the other at times... 


Tonight's talk: Join versus Subquery, which is better 


Join Subquery 


I'm clearly the best choice for most instances. I'm 

easier to understand, and I generally execute much 

more quickly than ol Subquery over there. 
Excuse me? Who are you calling “old”? I wasn't 
even around until later in some RDBMSs. ] was 
ADDED because so many programmers wanted to 
use me. 

| was doing just fine without you, Fm easier to 

understand than you are, 
Who are you trying to kid, with your INNER and 
OUTER claptrap? That stuff is confusing... 

Says you. What about that CORRELATED and 

NONCORRELATED malarkey? 
Okay, we've both got our own jargon: that’s true. 


But with me, you can usually just figure out the 
inner part and then the outer part separately, 


— — — Continues on the next page. 
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fireside chat 


Fireside Chats 


Join 
Not always, Mr. CORRELATED Subquery. But okay, 


let's leave that for now. I'm the best choice when vou 
need columns from multiple tables in your results. In 
fact, Pm the only choice when vou need that. 


That might be true, but it's not that hard to figure 
out what Pm doing. Why. you can even use aliases to 
avoid typing the table names again and again. 


La dee da, Too good for aliases, are we? And vou 
think you're so much simpler than me, but what 
about those correlated subqueries? Those are as 
convoluted as anything I can do. 


Show off. 
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e$ e Tonight's talk: Join versus Subquery, which is better 


Subquery 


Which is why you aren't so good with aggregate 
values. You can't use aggregates in à WHERE clause 
without a subquery. That makes up a bit lor not 
returning multiple columns. You're so complicated. 


Yeah, about those aliases, T think they make things 
even harder to follow. And for the record, I can use 
them too, you know. But when I use them, it's much 
more straightforward. Half the time I doa even 
bother with aliases. 


Errr... true. But | know one thing that makes 
me much different than you. | can be used with 


UPDATE, INSERT, and DELETE. 


outer joins and unions 


Take these queries with subquenes from Chapter 9 and see if you can unte them without 
subqueries, or if you're just better off leaving subqueries in your query. Joins are allowed. 


List titles for jobs that earn salaries equal to the highest salary in the job listings table. 


SELECT title FROM job listings WHERE salary - (SELECT 
MAX(salary) FROM job listings); 


——  !—— —— HO —— — —Ó—— —— ———— € 
— — ————M ——ÓÀ cones — M ———— ——— M ——U—U 2. —y[— — 
— —€—— TP ——— —Á * eee de sees — M — —— 
Better off just using subqueries? €—————— M ÁÁ ee 


List the first and last name of people with a salary greater than the average salary. 


SELECT mc.first name, mc.last name FROM my contacts mc 
NATURAL JOIN job current jc WHERE jc.salary » (SELECT 
AVG(salary) FROM job current); 


——Á € Ó —— ———yv—õ —A(— ebe ——  À ———— — TP . 
eee eee — € —— e —————————— ——— - 
— — H— — — — e — — — vese eee tere 
Better off just usi ies? 

off just using subqueries? ...........................ssssssses — 
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another exercise solution 


Take these queries with subqueries from Chapter 9 and see if you can write them without 
subqueries, or if you're just better off leaving subqueries in your query. Joins are allowed 


3 Lution 


List titles for jobs that earn salaries equal to the highest salary in the job listings table. 
(SELECT 


SELECT title FROM job listings WHERE salary - 
MAX(salary) FROM job listings); 


——— S 
BY salary DESC LIMIT |; 


Better off just using subqueries? EPI, ae es re 


List the first and last name of people with a salary greater than the average salary. 


SELECT mc.first name, mc.last name FROM my contacts mc 
NATURAL JOIN job current jc WHERE jc.salary » (SELECT 


AVG(salary) FROM job current); 


Uh oh, we cant use LIMIT and ORDER BY to get 


mnm —n[I' ˖ . EEE E TE TET EEE EERE TEST TET *ꝙãã * EERE EERE RSET E EE ERED 


things that ave average like we did up there 


—ͤ— ꝶ4«ũ „% œ—»(RWœ—᷑ ᷑Qeñ . *** —[— «4 222222 euʒ.ũ·· 44h04 


Better off just using subqueries? . .. ... ... g. lll. be get the biggest salary out 

of an ordered salary list. Our greater 
than—average salaries can't be ordered, 
so we tant use LIMIT to get them 
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outer joins, unions 


A self-join as a subquery — 


the boss ok whith tlown 
While you've seen how vou can turn a subquery into a join, let's 


clown info N 


look at turning a sell-join into a subquery. * 


Remember the clown Boss id we added to our clown info 


table? Here's the self-join we used where we called one instance 
of the clown infotable c1 and the second one c2 


BEFORE 


SELECT cl.name, c2.name AS boss 


FROM clown_info cl <The first instance 
INNER JOIN clown_info c2 of tlown into 
ass ot Š boss_id z c2 T id; "s he second ir stante 


ot tlowr into 


AFTER 


When we turn the self-join into a subquery, the subquery 
is CORRELATED since it depends on the result of the 
outer query to get the correct boss. id, and it shows up 
in the SELECT column list, 


ave ha € 
nex S | he subauery is m 


SELECT cl.name,  / 


| 4 
x 


(SELECT name FROM clown info 


WHERE cl. boss id = id) AS boss 
ROM clown info c1; 


F he 5ubQuev y depends or thé result 
trom the outer auer y to aet the 


correct boss id so it 3 torrelated 
sis Lec 
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trouble ahead 


Greg's company is growing 


Greg's been busy learning about joins and subqueries. 
He's hired some friends to help him with less 
complicated queries 


I can't wait to get my 
hands on Greg's data 


I like the title "Chief of Data 
Selection Technology." 


> 


Loo bad they don't know what they're doing, Gregs about 
to find out what happens when multiple people with shaky 
SOL skills work on the same database at the same time, 
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outer joins and unions 


.JoinsGUnionseross 


This has been a turbo-charged chapter, with lots 
to learn. Help it all sink in by doing this crossword. 
All answers come from the chapter. 


Across Down 

2. This combines the results of two or more queries into one 1. With an inner join, you're comparing rows from two tables, but 
table, based on what you specify in the column list of the the —  ofthose two tables doesn't matter. 

SELECT, 3. This in the results of a left outer join means that the nght ‘able 
5. By default, SQL supresses values from the results ofa has no values that correspond to the left table. 

union. 4A OUTER JOIN takes ail the rows in the left table and 
6.An join gives you a row whether there's a match with matches them to rows in the RIGHT table. 

the other table or not. 7 The X outer join evaluates the right table against the left 
9. A self- foreign key is the primary key of a table used in table. 

that same table for another purpose. 8. We can usea -join to simulate having two tables. 
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sql in review 


“J, Your SQL Toolbox 


You're really cruising now. 
You've covered outer joins, 
self-joins and unions, and you 
even know how to convert a join 
to a subquery and vice versa. For 
a complete list of tooltips in the 
book, see Appendix iii. 


SELF-REFERENCING 
FOREIGN KEY 


a single : 
Pd were buo tables vi 
exatkh the same | aueh: 


Use this keyword to return only 
values that ore the first query 
AND also in the set ond query 
EXCEPT 

Use this keyworld to return only 


values that are in the First query 
BUT NOT in the second query: 


Use this Command to 
a table from the mash 
any SELECT statement. 
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outer joins and unions 


Create a UNION of the following: contact id from job current 
and salary from job listings 


Make a quess as to what the data type of the results will be, then 
write a CREATE TABLE AS statement with your UNION. 


CREATE TABLE my table SELECT 


Do a DESC of your table and see if you were correct about the 
data type. 


DEC(I2,2) 


Here's the WHERE clause with the subquery rewritten as an INNER JOIN: 


SELECT mc.first_name, mc.last_name, mc.phone, jc.title 
FROM job_current AS jc NATURAL JOIN my_contacts AS mc 
INNER JOIN job listings jl You can veplate the WHERE 


d Containing the subauev 
ON jc.title - jl.title; with an INNER JOIN y 


Explain why this INNER JOIN part of the query will get you the same results as the subquery. 


There's no right answer here! But Your answer 
i à " , 7 a 
Which one of these queries do you find easier to understand? shows that you're starting to think about what 


jou might ese in: the Future: with’ your ‘own data 
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crossword solution 


RB .JoinsGUnionseross Solution 
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11 constraints, Views, and transactions 


Joo many cog cooks spoil 
he database 


See, this is where you 
went wrong. For "quantity" 
you entered "a whole bunch." 


Your database has grown, and other people need to use it. 
The problem is that some of them won't be as skilled at SQL as you are. You need ways 


to keep them from entering the wrong data, techniques for allowing them to only see 
part of the data, and ways to stop them from stepping on each other when they try 
entering data at the same time. In this chapter we begin protecting our data from the 
mistakes of others. Welcome to Defensive Databases, Part 1 
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greg's list is expanding 


Greg's hired some help 


Greg has hired two people to help 


I'm a little shaky with 
my SQL. Boy, I hope 
Greg doesn't notice. 


him manage his growing business, 


Jim’s going to handle entering new 


Writing those INSERT 
statements shouldn't 
be too difficult. 


clients into the database, while 
Frank’s in charge of matching 
people up 10 prospective jobs, 

Greg has spent some time 
explaining his database to them and 
describing what each table does, 


| job_current | 
contact_id O- contact, id Or 
— — 
— — 
— salary — | 
salary high 


available 


| — jeblistings | 


job id O- 
EO~ 


— 
— 22 
— — 
— description | 
— imterests | 
contact id (Dene 
O4 | interest | 
+ 
— seeking — | 
— — 


— E ^ 
i Otr 


contact_id seeking_id 
gender 
Ox ` 
seeking id g> 

Otr 


i 


zip_code 


zip code& Oe 
status. id r 
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Jim’s first day: Inserting a new client 


Jim’s sitting in his new cubicle and gets an IM from Greg: 


Team Chat: Here’s the data to INSERT 


g——————— Hey Jim, can you J Hey Jim. can you add someone to the database li me? someone to the database for me? 
—— Lr 
e ám ml This is only part of the info, I'll get the rest to you later: * 
Jim 


e Pat Murphy, 555-1239, patmurphy@someemail.com, zip is 10087 


Greg 
e 4/15/1978 is the birthdate. 


For 127 ˙ A use teacher, and status is married (you'll have to do some 
SELECTS to 127 ˙ A the right values here, look in my notes for the syntax) 


(Sounds easy enough. Im on it.) N (Sounds easy enough. Im on it.) N i) > 
; 
Greg 


Jim 


You're welcome | 


Jom 
SOV 


Can you write the queries to insert this new person into the database? 
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unconstrained data entry 


Jim avoids a NULL 


As he’s entering the data, Jim realizes that 


Ive heard it's best to 
avoid NULLs, but I don't 


3 ERES, Ue : have a gender for this entry. 

he doesn’t know if Pat is male or female. 9 "T O 

Greg isn't around, so he makes à command 9 

decision. He decides to enter X for gender. + 
A : T 

Here are his queries: “s 


He gets the prof_id from the profession table 0 ) 
ana p 
SELECT prof id FROM profession WHERE profession - 'teacher'; 


—— Here's the id that corresponds 
— 


i= €— to ‘teacher’, so he tan use 
that in his my Contacts query 


He gets the status id from the status table 


SELECT status id FROM profession WHERE status - 'single'; 


He inserts these values and uses X for gender 


When we have an AUTO_|NCREMENT tolumn, 
we don t need to put a value in. The two 


pee tell the table £o insert a value for us 
or the Primary key Column 


INSERT INTO my contacts VALUES('', 'Murphy', ‘Pat’, 
'$551239', 'patmurphy8someemail.com', X“, 1978-04-15, 


19, '10087', 3); 


1 Pa wu is what Jim detides to enter 


These ave the [Ds he found with for gender, rather than making à 
the two queries up there He could guess or entering NULL 
have done this with subqueries 
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constraints, views, and transactions 


Flash forward three wonths 


Greg's trving to figure out some demographic data. He wants to know 
how many of the people in my. contacts are male, how many are 

female, and how many total entries he has. He does three queries: first 
he gets a count of all the females and males, then he gets a total count. 


SELECT COUNT(*) AS Females FROM my contacts WHERE gender = 'F'; 


| females — greg discovers he's got 5,975 vows with 
€ F or gender in his my tontatts table 


SELECT COUNT(*) AS Males FROM my contacts WHERE gender = 'M'; 


[Males | 


SELECT COUNT(*) AS Total FROM my contacts; 
€ He cheeks the total number of 
| 12970 | rows in his table with this query 


Greg notices that the numbers don't add up. He's got 13 rows that apparently don't 
show up under either the male or female query. He tries another query: 


SELECT gender FROM my contacts 
WHERE gender <> 'M' AND gender <> 'F'; 


When he looks foc the missing record: 


* 
is he spots the "X gender values 


How could Jim have avoided the 
X values altogether? 


you are here » 
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check constraints 


CHECK, please: Adding a CHECK CONSTRAINT 


We've already seen a number of constraints on columns in earlier 
chapters. 4 constraint is a restriction on what you can insert into a 
column. Constraints are added when we create a table. Some of the 
constraints you've already seen include NOT NULL, PRIMARY KEY, 
FOREIGN KEY, and UNIQUE. 


There's another sort of column constraint, called a CHECK. Here's 
an example of one, Suppose we have a piggy bank, and we want to 
keep track of the coins dropped in it. It only takes pennies, nickels, 
dimes, and quarters, We can use the letters E N. D. and Q to stand 
for each type of coin, The table below uses a CHECK constraint to 

restrict the values that can be inserted into the com column: 


CREATE TABLE piggy bank 
( 


A CHECK constraint 
restricts what values 
you can insert into 

a column. It uses the 
same conditionals as 


a WHERE clause. 


id INT AUTO INCREMENT NOT NULL PRIMARY KEY, 
coin CHAR(1) €CHECK (coin IN ('P','N','D','Q'")) 


) » 


fu f 
This checks to see it the value tor 


the Coin column is one of these 


If the value you're trying to insert fails the 
CHECK condition, you get an error. 


Wateh it! 


Oe 


J 


Musssssasssustsasateswnuacesesesrasscenesonsassseeon 


CHECK doesn't enforce 
data integrity in MySQL. 


You can create your tables 
with CHECK constraints 
in MySQL, but it won't do 


anything for you. MySQL ignores them. 


UII j 4 „ „0 
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constraints, views, and transactions 


CHECKing the gender 


If Greg could go back in time, he could have created my. contacts 
with a CHECK constraint on the gender column. Instead, he can fix it 
with an ALTER TABLE. 


Why do I keep 
getting an error? 


ALTER TABLE my contacts 
ADD CONSTRAINT CHECK gender IN ('M','F'); 


The next day, Jim finds himself unable to enter X for gender. When 
he asks Greg about it, Greg explains the new constraimt and tells 
Jim Since he can't go back in time, he makes Jim contact all the X 
genders and figure out what they should be. 


your pencil — 


Write down what values you think are allowed in each of these columns. 


CREATE TABLE mystery table 
( 
columni INT(4) CHECK (column 1 > 200), 
column2 CHAR(1) CHECK (column2 NOT IN ('x', 'y', 'z")), 


column3 VARCHAR(3) CHECK ('A' SUBSTRING(column 3, 1, 1)), 


column4 VARCHAR(3) CHECK ('A' - SUBSTRING(column 4, 1, 1) 
AND '9' - SUBSTRING(column 4, 2, 1)) 


—ᷣW 33 33ꝙmjjõ3) n %õõ%ũõ —ͤ—ñõꝶ6tu „ 
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sharpen solution 
Solution 


CREATE TABLE mystery table 
( 


Write down what values you think are allowed in each of these columns. 


columnl INT(4) CHECK (columnl » 200), 


column2 CHAR(1) CHECK (column2 NOT IN ('x', y“, 20), 


column3 VARCHAR(3) CHECK ('A' = SUBSTRING(column 3, 1, 1)), 


column4 VARCHAR(3) CHECK ('A' SUBSTRING(column 4, 1, 1) 
AND 'G' = SUBSTRING (column 4, 25 1) ) 

) You tan tombine tonditions 

with AND and OR 


Column 1: Values inserted must be greater than 200 


Column 2: ...........firy charathers other than. x yon FGA. be. nsehed ..ccesescccsssssscrscsecesscceescecssceeeeees 
Column:3: ule NAM eee OX LE SUO NES OTT ee ee ET SE 


Colum d Lu NTC ANTO e hts Pea TR ETUR EYE UE lod a ek eL vek pans ST dd 


fem no 


9 > 

Dumb Questions 
AS So | can use anything in my CHECK that | would in a Q: What happens if you try to INSERT a value that doesn't 
WHERE clause? satisfy the CHECK? 

< Pretty much. You can use all the conditionals: AND, OR, IN, A: You'll get an error and nothing will be inserted. 

NOT, BETWEEN and others. You can even combine them, as you 
see in the example above. You can't use a subquery, though. Q x What good does that do? 
Q: So if | can t use these in MySQL, what can | use? A: it ensures that the data that gets entered into your table makes 


sense. You won't have end up with mystery values 
A: There's no easy answer for that. Some people use triggers, 
which are queries that will execute if a certain condition is met. But 
they just aren't as easy as CHECK, and are outside the scope of 
this book. 
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Frank’s job gets tedious 


Frank’s been working on matching up people with jobs. He's 
noticing some patterns. He's got lots of job openings for web 
designers and not many applicants. He's got many technical 
writers seeking work, but not many positions open for them. 


He performs the same queries every day to try to find 
matches for people and jobs, 


constraints, views, and transactions 


I have to 
queries o 
every da 


BE Fank 
Your job is to play Frank and write 
the queries that Frank writes every 
day. Write a query to find al] the web 
designers from job. desired. 
along with their contact 
info. Write another query 
to find open positions for 
technica] writers. 


—y[ rp ˙3Bũ2? ꝛÿũ * ũ4π/ m: “ ũõr§z ʒ 44444 „„ „„ 


‚U—ͤ— 1Z1?nh jj „ 4 4 „ „ „ „„ „„ 


ꝗ—ͤ— œ N DU“! REET EERE EERE TEETER EEE E EEE EEE TT EEE EERE EEE HERE EET E EE 


create the same 
ver and over again 
y. It's tedious. 


Eum" Hmmm mmm mmm imm 
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creating a view 


BE Fiank SOLUTION 


the queries that Frank writes every mc phone email 


along with their contaet 
info. Write another query 
to find open positions for 


FROM job. | stings 


FROM my € ort acts mt 


day. Write a query to find al] the web NATURAC JOIN job desired id 
| designers from job desired. ge. jd-title = "Web Designer’ 


. 


Your job is to play Frank and write SELECT e fist nase, ve last. nase, 


Greg typically capitalizes 
job titles i» his database 


technica] writers. > ELEC [ title, salary, destription, mp ) 


WHERE title = ‘Technical Writer; — 


These aren't difficult queries, but in having to type them again and 

again, Frank is bound to make mistakes. He needs a way to save the 
queries and just see the output once a day without having to retype 

them. 


So he can just save his queries 
in a text file and copy and paste 
them. What's the big deal? 


into views 
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There's a much better way to save these quer ies 
inside the database itself We can make them 


Files can be overwritten or modified. 


The file could be accidentally modified or deleted. 
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Creating a view 


Creating a view is really simple. We add a CREATE VIEW statement to 
our query. Let's create two views from Frank's queries: 


CREATE VIEW web designers AS 

SELECT mc.first_name, mc.last_name, mc.phone, mc.email 
FROM my contacts mc 

NATURAL JOIN job desired jd Ee UN This could also have been an INNER 


^ * IN ung 


WHERE Id. title = eb Designer'; ON He eentaet id = id tonta, 


tt id 


CREATE VIEW tech writer jobs AS 
SELECT title salary, description, zip 
FROM job listings 

WHERE title = 'Technical Writer'; 


Ah hah, easy! But 
how do I actually use 
the views I create? 


What do you think a SQL statement 
that uses a VIEW looks like? 
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using views in SELECT statements 


Viewing your views 


Consider the web designers view we just created: 


CREATE VIEW web designers AS 
SELECT mc.first name, mc.last name, mc.phone, mc.email 
FROM my contacts ES = Remember, we're allowed to 
E . f : leave out the AS keyword 
NATURAL JOIN job desired jd 
WHERE jd.title = 'Web Designer'; 


To see what's in it, we simply treat it as though it were a table. 
We can use a SELECT: 


SELECT * FROM web designers; 


* Heve's the name 
r 


oT Our wien 


Ihe output is: 


| first name lastname | phone | 
5559872 
5556948 
5557888 


9 


N 


Ard so on, until all the rows matching 
“Web Designer’ are listed 
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What your view is actually doing 


When you actually use your view in a query, it's behaving as 
though it were a subquery. Here's what the SELECT we just 


used with our view is actually telling SOL to do: 


SELECT * FROM web designers; 


This means, “Select everything from the subquery that returns 
the first name, last name, phone, and email of all the people 


from my cx 


See 
designer. 


SELECT * FROM 


| 
| 


,FROM my contacts mc 


f 


I .WHERE jd. title 


y j 
— Here's what we 


used in our View 


intacts who are looking for a job as a web 


/(SELECT mc.first name, mc.last name, 


pese JOIN job desired jd 


What's up with that 
AS web designers part? 
Why do we need it? 


constraints, vii id transactions 


mc.phone, mc.email 


‘Web Designer') AS web designers; 


] 


We ve giving our subquery 
an alias so that the every 


treats it as a table 


The FROM clause expects a table. 
And while our SELECT statement results in à 


virtual table, there's no way that SOL can grab 
onto it without that alias 
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views :: 


! depth 


What a view is 


AVIEW 
à query. 
and the 


performed on a view. 


But the 


It gets created when we use the view and then 


deleted, 


This is good, because each time new rows are inserted into the 
database, when you use à view it will sce the new information, 


Why views are good for your database 


TL PTIPPETS 


n—— TIPPS 


—œ—ꝓ—·—＋T᷑tl n 
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is basic ally a table that only exists when you use the view in 
It's considered a virtual table because it acts like a table, 
same operations that can be performed on a table can be 


Your database viewed 


virtual table doesn't stay in the database. 


The named VIEW is the only thing that persists. 


mIDLn———A EPEEEILPLLLLLLIET 


You can keep changes to your database structure 
from breaking applications that depend on your tables. 


We haven't talked about it in this book, but eventually you'll take your 
SOL knowledge and use it with another technology to create applications, 
By creating views into your data, you will be able to change your underlying 
table structure but create views that mimic what your table structure used 
to be so you won't have to change the application using your data. 


———— MITT 


‚—ͤ—ü„2ů2ꝛ'ᷣ m j́̊õ j 333333GVr0 itt etree. 


G—“ ck h õõũdE!õͥõõꝶ kk 


Views make your life easier by simplifying your 
complex query into a simple command. 
You won't have to create complicated joins and subqueries repeatedly 
when you can create a view instead, Your view hides the complexity of 
the underlying query. And when you do tie your SOL into PHP or some 
other programming language, your view will be much easier to add to your 
code. You'll be using the simplified code of the view, not the big, complex 
query full of joins. Simplicity means there’s less chance of typos, and your 
code will be that much easier to read. 


ARRRRARARANKERRRARATERRRRRRARTARTARWAERRRRRARARERRRRRAARRRRRRRARAAARRRRRRA A EEE EEE ste bebe eases tH eb ee sate 


—— sss 


You can create views that hide information that 
isn't needed by the user. 


Consider the eventual addition of tables into qregs_ list that 
contain credit card information. You can create a view to indicate someone 
has a card on file without revealing the details of that card. You can allow 
employees to see just the information they need, while keeping sensitive 
information hidden. 


——yũc(t„VU Vw R * 2 
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These tab es 


because we us 


ur Queries 


only exist 
e a VIEW 


constraints, views, snc transactions 


Okay, I've got a tough question for 
you. Could I create a view that would show me everyone 
in the job current table who is also in the job desired table, 
along with how much money they currently make, how much 
they want to make based on salary. low, and the difference 
between those two figures? In other words, the raise they'd 
want to change jobs? Oh, and give me their names, emails, 
and phone numbers. 


That's a tall order, but any query you can create as a SELECT you can turn into a view. Start by 
answering the questions below and then write Frank's query as a view called job raises. 
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exercise solution 


That's a tall order, but any query you can create as a SELECT you can tum into a view. Start by 
U answering the questions below and then write Frank's query as a view called job raises. 


* 


ution 


What are the tables that will need to be in this query? 
Job eurvent. Job des ved, and my tontatts 


What columns in which tables can be used to figure out the raise? 


The salary tolumn in job_turvent, and the salavy low Column in job. desived 


How can we use SQL to actually create a column named “raise” in our results? 


Subtract current salary from salaey low and give it an alias 


Write Frank's query: 


Here, we create our new view 


7 named job raises 


CREATE VIEW job vases AS 
SELECT mt.first_name, mé-last_name, mé.email, mt. phone, jt-tontatt, id, je salary, jd-salary_low, 


jdsalaey low Ic sry AS raise After we've treated. the view, the vest of 
FROM job _turrent the query uses two INNER JOINs to pull 

y data (vom three tables We also use a little 
INNER JOIN job deswed jd math to create our new ‘vaise’ Column 
INNER JOIN my tontaets me This subtracts the salary they 


want from the salary the 
WHERE je-contact_id = jd.contact_id now dnd uses ‘an ses in 


AND je contact id = metontatk id; the result ‘raise’. 


It's an enormous query, but now all Frank has to do is type 
SELECT * FROM job raises; 


to see his information. 
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If he runs the SELECT on page 470 using the new job raises view, how can 
Frank order the results alphabetically by last name? 


. Answers on page 491. 


Inserting, updating, and deleting with views 


"m 


7T information from your tables with a view 
In some instances, you can UPDATE, INSERT, and DELETE your data as well. 


gi 


You can do more than just SELE! 


So I can create a view that 
will allow me to actually 
change what's in my tables? 


You can, but it's not worth the trouble. 


lf your view uses aggregate values like SUM. 
COUNT. and AVG), you won't be able to use it 
to change data. Also, if your view contains 
GROUP BY, DISTINCT, or HAVING. i! won't 
change data either. 


nnm 


UPDATE, and DELETE the old-fashioned way, but 
we'll show vou an example of how to change your 


Most of the time it might be casier to INS 


data with a view on the next page, 
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viewing your piggy bank 


The secret is to pretend a view is a real table 


Let's make a view from a new table called piggy bank. This table contains 
coins we are collecting, There's an ID for each coin; a denomination column that 
indicates if it’s a penny, nickel, dime, or quarter; and a year the coin was minted. 


CREATE TABLE piggy bank 


( 
id INT AUTO_INCREMENT NOT NULL PRIMARY KEY, 
coin CHAR(1) NOT NULL, 
coin year CHAR (4) 

) 


And here's the data currently in the Piggy, bank table: 


Let's write a view that only shows us rows containing quarters: 


CREATE VIEW AS pb quarters 
SELECT * FROM piggy bank 
WHERE coin = 'Q'; 


OBRAN 
ve 
What will the table of results look like when we run this query? 
SELECT * FROM pb quarters; 
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constraints, views, and transactions 


Try this at home. Create the piggy bank table and the pb quarters and pb dimes views using 
the queries shown below 


INSERT INTO piggy bank VALUES ('','Q', 1950), ('','P', 1972),('','N', 2005), 
per tot. 1999. (14 TOE, 1981), (, 'D', 13540),.(**5 *0* 1980), (**, "PB", 2001), ("t *B*. 
1926) % (* *; * »*, 1999); 


CREATE VIEW pb quarters AS SELECT * FROM piggy bank WHERE coin = : 


CREATE VIEW pb dimes AS SELECT FROM piggy bank WHERE coin = D! WITH CHECK OPTION; 


Write what happens when you run each of these INSERT, DELETE, AND Try te Figure out what 


UPDATE queries, At the end of the exercise, sketch the final piggy_bank table this does as you work 
through the exercise 
INSERT INTO pb quarters VALUES ('!','Q', 1993); 


Terre * Terenas TEPER ETRE TT ERROR Tee TT EERE ee ä —2* * * "riim m TTT *** ä —* ͤ mm "iem mm mmm vitm mmm 


INSERT INTO pb dimes VALUES ('','Q', 2005); 
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DELETE FROM pb quarters WHERE coin = N' OR coin = 'P' OR coin = 'D'; 


UPDATE pb quarters SET coin - 'Q' WHERE coin - 'P'; 
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another exercise solution 


Try this at home. Create the piggy. bank table and the pb quarters and pb dimes views using 
the queries shown below. 


Lution 


INSERT INTO piggy bank VALUES ('','Q', 1950), ('','P', 1972), (* ', N“, 2005), 

phe, TOU. 0999], EESTI, $981), (CS, Bo. SOD, Ce. SRR EUST, EN, BODIE EB, 
1926),(*'','P', 1999); 

CREATE VIEW pb quarters AS SELECT * FROM piggy bank WHERE coin = 'Q'; 


CREATE VIEW pb dimes AS SELECT * FROM piggdy bank WHERE coin = D' WITH CHECK OPTION; 


Write what happens when you run each of these INSERT, DELETE, AND Try to Figure ovt. what 


UPDATE queries. At the end of the exercise, sketch the final piggy_bank table. this does as you work 
through the exercise 


INSERT INTO pb quarters VALUES ('','Q', 1993); 
This query will run appropriately 
INSERT INTO pb quarters VALUES ('','D', 1942); 


This inserts à new value into the table, even though you 
wouldn't think it could because of the WHERE clause 
INSERT INTO pb dimes VALUES ('','Q', 2005); 
This one gives you an error because of the CHECK OPTION clauses 
That makes the data entered into a view be verified against the 
WHERE clause before being allowed to be added 
DELETE FROM pb quarters WHERE coin = 'N' OR coin = 'P' ( 
This one does nothing at all to the table because 
it only looks at results with coin = 'Q 
UPDATE pb quarters SET coin - 'Q' WHERE coin - 'P'; 
This one does nothing at all to the 


table because no values of coin = '" are 
returned by the pb_quarters view 


The final table looks like this 
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View with CHECK OPTION 


CHECK OPTION added to your view tells the RDBMS to check 
each statement you try to INSERT and DELETE to see if it's allowed 
according to the WHERE clause in your view, So, just how does CHECK 
OPTION affect your INSERT and UPDATE statements? 


When you used CHECK OPTION in the previous exercise, your data was 
rejected in your INSERT if it didn’t match the WHERE condition in the 
pb dimes view. If vou use an UPDATE you'll also get an error: 


UPDATE pb dimes SET coin = 'x'; 


‘The WHERE condition in pb dimes has not been satisfied by 'x' so 
nothing is updated. 


Ay 


In MySQL, you can OBRAN 


imitate a CHECK 


Couldn't you use views with CHECK OPTION 
to create something kind of like a CHECK 
CONSTRAINT if you're using MySQL? 


constraints, views, and transactions 


CHECK OPTION 
checks each query 
you try to INSERT 
or UPDATE to 

see if its allowed 
according to the 
WHERE clause in 


your view. 


Yes, your views can precisely mirror what is 
in the table, but force INSERT statements to 
comply with WHERE clauses. 

For example, with our gender problem earlier in this chapter 
we could create a view of the my contacts table that Jim 
could use to update my contacts. It could simply cause 
an error every time he tries to put X in the gender table 


Z POWER 


CONSTRAI NT using How could we create a view for my contac-s 


that would force Jim to enter either M or F for 


a CHECK OPTION the gender field? 
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updatable ənd non-updatable views 


Your view may be updatable if... 


In the piggy bank table, both views we created were updatable views. An 
updatable view is à view that allows you to change the underlying tables. 
The important point here ts that an updatable view includes all the NOT 
NULL columns from the tables it references. That way, when you INSERT 
using a View, vou can be certain that you will have a value for every column 
you are required to have a value in. 


Basically, this means that INSERT, UPDATE, and DELETE can all be used 
with the views we created, As long as the view returns any columns of the 
table that are not null, the view can enter the appropriate values into the table, 


There are also non-updatable views. A non-updatable view is a view that 
doesn't include all the NOT NULL columns. Other than creating and dropping 
it, the only thing you can do with a non-updatable view is SELECT from it, 


Other than using a CHECK OPTION, I don't really 
see what the point of using a view and INSERT is. 


It's true, you won't use views very often to 
INSERT, UPDATE, or DELETE. 

While there are valid uses, such as forcing data integrity with 
MySOL, generally it's easier to simply use the table itself to 
INSERT, UPDATE, and DELETE. An INSERT into à view 
might come in handy if the view reveals only one column and 
the rest of the columns are assigned NULL or default values. In 
that case, then INSERT might make sense. You can also add 

a WHERE clause to your view that will restrict what you can 
INSERT, helping you imitate a CHECK constraint in MySQL. 


To make things even more confusing, you can only update views 
that don't contain aggregate operators like SUM, COUNT, and 
AVG, and operators like BETWEEN, HAVING, IN, and NOT IN. 
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An updatable 

view includes all 
the NOT NULL 
columns from the 
tables it references. 
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When you're finished with your view 


When you no longer need one of your views, clean it up by using a 


DROP VIEW statement. It's as simple as: 


DROP VIEW pb dimes; 


Dum 


Q: Is there a way to see what views you have created? 


A: Views show up just like tables in your database. You can use 
the command SHOW TABLES to see all views and tables. And just 
like a table, you can DESC a view to see its structure 


Q: What happens if | drop a table that has a view? 


A: it depends. Some RDBMSs will still allow you to use the view 
and will return no data. MySQL will not let you drop a view unless the 
table it was based on exists, even though you can drop a table that 
participates in a view. Other RDBMSs have different behaviors. It's a 
good idea to experiment with yours to see what happens. In general, 
it's best to drop the view before you drop a table it's based on 


therejare no . 
b Questions 


O; | see how useful CHECK constraints and views are for 
helping when more than one person is trying to do things to the 
database. But what happens if two people are trying to change 
the same column at the same time? 


A: For that, we should talk about transactions. But ‘irst, Mrs. 
Humphries needs to get some cash 


CHECK constraints and 


views both help maintain 
control when you have 
multiple users. 
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transactions gone wild 


When bad things happen to good databases 


Mrs. Humphries wants to transfer 1,000 samoleons from 
her checking to her savings. She heads to the ATM... 


She checks the balance of her checking and savings 
account 


1000 SAMOLEANS 30 SAMOLERNS 
IN CHECKING IN SAVINGS 


I+ 


She selects, 


TRANSFER 1000 SAMCLEONS 
FROM CHECKING TO SAVINGS 


She pushes the button. 


CHECKING ^ dimit 


fa FS SE n » | O SAMOLEANS 30 SAMOLEANS 
oe Po S HA J IN CHECKING IN SAVINGS 


7 The power comes back on. 


She checks her checking and savings balances, 


The ATM beeps then goes blank. / 
ri 


The power’s gone out. 
Where, oh where, did Mrs. Humphries’ 


samoleons go? 
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What happened inside the ATM 


ATM:LR LR LR LR LR 


ATM: HEY. IT'S Hes ETHEL P. HUMPHRIES. HI ARS. ETHEL P 
DATAVILLE HUMPHRIES! (ACCOUNT (D 38221) 
SAVINGS & LOAN 


— 


Mrs. Humphries: Tell me how much money | have. 


ATM: Thinking (SELECT BALANCE FROM CHECKING WHERE 
ACCOUNT _ID = 3822}: 
SELECT BALANCE FROM SAVINGS WHERE ACCOUNT IE = 38221:] 


50 THAT'S 1000 CHECKING. 30 SAVINGS 


Mrs. Humphries: Transfer this 1000 samoleons from checsing to 
savings. 

ATM: THAT'S A TALL ORDER. MRS. HUMPHRIES. BUT HERE GOES: 
(CHECKING_BAL > 1000. 50 SHE HAS ENOUGH NONE 
(REMOVE 1000 FRON CHECKING) 

(INSERT BEEEP... 


ATM: 

Here's where the 

power went out ATM 
ATM: 222222222 
ATM: YAUN 


ATM: HEY. IT'S MRS. ETHEL P. HUMPHRIES. HI MRS. ETHEL P. 
HUMPHRIES! (ACCOUNT . 1D 38221) 


Mrs. Humphries: Tel! me how much money I have, 


ATM: Thinking SELECT BALANCE FRON CHECKING WHERE 
ACCOUNT .1D = 38221: 
SELECT BALANCE FROM SAVINGS WHERE ACCOUNT ID = 38221}:} 


50 THAT'S O CHECKING. 30 SAVINGS 


ATM: OUT THAT'S NY SCREEN YOU'RE POUNDING ON. 
BYE ARS. ETHEL P. HUMPHRIES! 


2 RAIN 
VO ede 
How could we have prevented the 


ATM from forgetting about the INSERT 
part of Mrs. Humphries' transaction? 


Meanwhile, across town... 
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transactions gone wild, part deux 


More trouble at the ATM 


John and Mary share an account. On Friday, they ended up at two different 
ATM machines at the same time. They each try to withdraw 300 samoleons. 


ATM: CH. IT'S YOU AGAIN. JOHN 
UHAT. YOU THINK I'M MADE OF 


MONEY? 
John: What's my balance? 


ATM: Thinking (SELECT 
CHECKING BRL FROM ACCOUNTS:) 


350 SANOLEONS 
John: Give me 300 samoleons 


ATM: THAT'S ALL YOU THINK I'N 
GOOD FOR, TO GIVE NE MONEY 
JUST USE ME AND THEN IGNORE AE 


(CHECKING BAL > 300. HE HAS 
ENOUGH AGNEY) 


(REMOVE 300 FROM CHECKING) 


{SUBTRACT 300 FROA 
CHECKING BALI 


Jolm takes the money and runs. 


ATM: YOU NEVER CALL, YOU NEVER thin 


URITE. BYE JOHN. 


480 Chapter 11 


Here's the database keeping tally 
of how much is in Mary and 
John's shared account 


350 samoleons 
350 samoleons 


^ {SUBTRACT 300 FRON 
-250 samoleons CHECKING BRLI 


os went wrong 


a 


1 


ATM: nRRS. HIYA 
Mary: What's my balance? 


ATM: Thinking (SELECT 
CHECKING BAL FRON ACCOUNTS:) 


350 SRAOLEGNS 
RING RING 


Mary fiddles around in her purse looking for het 
cell phone. 


Mary: Give me 300 samoleons. 


ATM: 40U BETCHR 


(CHECKING BRL > 300. SHE HRS 
ENOUGH MONEY) 


(REMOVE 300 FROM CHECKING) 


ATM: YOU'RE BADLY OVERDRAUN. 
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Wouldn't it be dreamy if a series of 
SQL statements could be executed as a 
group, all at once, and if something goes 
wrong be rolled back as if they'd never 
been executed? But it's only a dream... 


anatomy of a tran 


It's not a dream, it's a transaction 


A transaction is a set of SOL statements that accomplish a single 
unit of work. In Mrs. Humphries’ case, à transaction would consist 
of all the SOL statements needed to move the money from her 
checking account to her savings account: 


( tf the checking balance >= 1000 3 
> l Subtract 1000 from checking balance : 


TEX 
' nese three Sc t ions make 
UP à single unit of 


Here it^ 


Add 1000 to savings balance 
ek 8 5 ; 


transaction 


John and Mary were each trying to perform the same transaction 
at the same time: 


4 ‘ L. Lap 
John and Mary were both trying to ake 


aut zoo samoleons at the same time ) 
W- 


If the checking balance >= 300 


( lf the checking balance >= 300 ) 
21 "Subtract 300 from checking balance Subtract 300 from checking balance t 
L Distribute 300 samoleons : : Distribute 300 samoleons J 
John S tr | B t | nsi y 


Sac tion 24 
^ C at Marve traneis — 
the Left Bank AT! Mary's transaction 


Account balance: at the Ist National 
; $ Oa 
3dVinàt ATM 
350 samoleons J 


In the case of John and Mary, the Ist National Savings 
ATM shouldn't have been allowed to touch the account. 


even to query the balance, until the Left Bank ATM was 
finished with the transaction, thus unlocking it. 


During a transaction, if all the steps 
U ° " 
can't be completed without interference, 


none of them should be completed. 
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The classic ACID test 


lo help you decide what steps in your SOL can be considered a transaction, 
remember the acronym ACID. There are four characteristics that have to 
be true before we can call a set of SOL statements a transaction: 


— — — — — — H— — H— — — — — Q4 


ACID: ATOMICITY | 


All of the pieces of the transaction must be completed, or none of | 
them will be completed. You can't execute part of a transaction. Mrs. 
Humphries’ samoleons were blinked into non-existence by the power | 


outage because only part of the transaction took place. 


EE | 


— — — — — — — — — — — — 2 
ACID: CONSISTENCY | 
A complete transaction leaves the database in a consistent state at the end | 
of the transaction. At the end of both of the samoleon transactions, the 
money is in balance again. In the first case it's been transferred to savings; | 


in the second it’s been translated into cash. But no samoleons go missing. 


cM M eed Ud 


„ tet ete eut um ce eue aT 
* 
“AC ID: ISOLATION 
Isolation means that every transaction has a consistent view of the 
database regardless of other transactions taking place at the same time. | 
This is what went wrong with John and Mary: Mary's ATM could see the 


balance while John's ATM was completing the transaction. She shouldn't 


have been able to see the balance, or should have seen some sort of | 
“transaction in progress” message. 

ie —— ee ey a umb ums a —] 
Alter the transaction, the database needs to save the data correctly and 
protect it from power outages or other threats. This is generally handled | 
through records of transactions saved to a different location than the 
main database. If a record of Mrs. Humphries’ transaction had been | 
kept somewhere, then she might have gotten her 1,000 samolcons back. 


E CE es cua. cud. c ee dud 
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managing transactions 


SQL helps you manage your transactions 


Lets consider a very simple bank database. Our 


— I & T 


database consists of a table of account holders, a 


checking account table, and a savings account table: 


There are probably 
many more Columns here, 


| — savings | 
but you get the idea 


[balance | 


We've got three SOL transaction tools to 
help keep us sale: 


AN Here's where your RDBMS 
starts to track Your tode 

This tracks what 
Your SO@L's doing 


START TRANSACTION; 


START TRANSACTION keeps track of 
all the SQL that follows until vou enter 


either COMMIT or ROLLBACK. Your Code 


This Commits all your tode cm 

COMMIT; — m ortt yov ve happy with it When you're happy with your 
code, you Can COMMIT it 
to the database 


If you've got all your statements in place 
and everything looks good, type COMMIT 
to make it permanent. 


This takes 


You riah 
ROLLBACK; ^ - N before yov tone or You tàn ROLLBACK to 
he transaction the way thinas were before 
you started 
If something isn't quite right, ROLLBACK Your code 


reverses everything to the way it was l T 
before you typed START TRANSACTION. Before you ere yov 


started started 
or": | 


No changes will occur to the database until you COMMIT 
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What should have happened inside the ATM 


DATAVILLE 
SAVINGS & LOAN 


==. 


Here's where the 
power went out 


Thanks to ROLLBACK, 
the COMMIT statement 
was never entered, so 
nothing ever changed 


ATM: LA LR LR LA LR. 


ATM: HEY. IT'S MRS. ETHEL P. HUMPHRIES, HI NRS. ETHEL P 
HUAPHRIESI (ACCOUNT ID 38221) 


Mrs. Humphries: ‘lell me how much money I have. 
ATM: Thinking t SELECT BALANCE FRON CHECKING UHERE 


ACCOUNT _iD = 3822}: 
SELECT BALANCE FRON SAVINGS WHERE ACCOUNT IO = 3822 1:) 


50 THAT'S 1000 CHECKING. 30 SAVINGS 


Mrs. Humphries: Transfer this 1,000 samoleons from checking to 
savings. 
ATM:THAT'S A TALL ORDER. NRS. HUMPHRIES, BUT KERE GOES 


ISTART TRANSACTION 
SELECT BALANCE FRON CHECKING WHERE ACCOUNT.ID = 


3822 1:) 
ATM: SHE'S GOT 1000 IN CHECKING. SO I'LL KEEP GOING 


ATM: (UPDATE CHECKING SET BALANCE = BALANCE - 1000 
WHERE RCCOUMT ID = 3822 !:) 


ser BEEEP...... 


ATA ON EMERGENCY POWER: ROLLBACK: 
ATM: 

ATM: 

ATM: 222222222 

ATM: YAUN 


ATM: HEY. IT'S MRS. ETHEL P. HUMPHRIES. HI MRS. ETHEL P 
HUMPHRIES! (ACCOUNT _ID 38221) 


Mrs. Humphries: Tell me how much money I have, 


ATM: Thinking (SELECT BALANCE FROM CHECKING UHERE 
ACCOUNT _ID = 38221: 
SELECT BALANCE FRON SAVINGS WHERE ACCOUNT 1D * 38221; 


J 
— SO THAT'S 1000 CHECKING, 30 SRVINGS 


mysql and transactions 


How to make transactions "— 
work with MySQL Time-saving command 


Tahe a eh ot thee ceric wer stewed tes cma thee tebe on pepr 1313. aad the eode 


" s x " le that the SHOW CREATE TABLE xy contacts ques vom Thes anm 
Before you can use a transaction with MySOL, idbumieal tas # von puso the cule bobm ami a CREATE TESLE commas, 
, ¢ n the edad ade wdi be the carve. one dion Y aem d ne immo the eri ae data 
vou need to use the correct storage engine. ö 7 
The storage engine is the behind-the-scenes Te oho weed Ux tobee cies pod the Lab 
; none y called bed che Twy shew wp hts wo 
structure that stores all your database data and rw tbe OW CREATE TARE col; 
. * Valen. we tefl dn SAL 
structures, Some types allow transactions: some t » wai inane e 
CREATE TABLE "my contacts" A passes d] ntm an 
types do not, 2 MiL L by lan 
, 4 Å 
E “last name” varchar(30) default NULL, Kr 
> hack 1 - Aha " "TU » — 7 F a „ 
Fhink back to Chapter + when you saw the Ífirst Name! varchar(20) default MULL, T MAT 


or wt whee we 


“email” varchar(50) default NULL, 
“gender” char(1) default NULL, 
"birthday" date default NULL 
Profession varchar(50) default NULL 
“location? varchar(50) default NULL, 
"status" varchar(20) default NULL 


teesit mr tale 


SHOW CREATE TABLE my contacts; 


This time we do Care “interests” varchar(100) default NULL 
about the storage engine — ; “seeking? varchar(100) default NULL, 
ENGINE-MyISAM DEFAULT CHARSET-latinl 


7 


You don't need to worry about Although you could make the 
the last line of text aire the cade neater (hy removiag the 
closing parenthesis. It specifies last line and hacktichs| you 


how the data will be stored and cnan just copy and paste it to 
what character set to use The create a table, 
default settings are fine for now 


sns 


You need to make sure your storage engine 
is either BDB or InnoDB, the two choices 


that support transactions. B 
© 


: InnoDB and BDB are two possible ways that your 
: ] RDBMS can store your data behind the scenes. : 

Re They're called storage engines, and using either of these : 
: types ensures that you can use transactions. Corsult a : 
: reference for more differences between the storage engines MySOL offers, : 


For our purposes right now, it doesn’t matter which you 
choose. To change your engine, use this syntax: 


ALTER TABLE your table TYPE = InnoDB; 
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Now try it yourself 


Suppose we've upgraded all the pennies in our piggy 
bank to quarters. 


Try the code below yourself on the piggy bank 
table we created earlier in this chapter. First time 
around, we're going to use ROLLBACK because we 
decided not to go ahead with our changes: 


START TRANSACTION; 

SELECT * FROM piggy bank; 

UPDATE piggy bank set coin = 'Q' where coin- 'P'; 
SELECT + FROM piggy bank: Now you see the changes... 
ROLLBACK; «-— —We changed our minds 


't 
SELECT“ FROM piggy bank, and now you don 


The second time we'll use COMMIT because we're okay with the changes: 


START TRANSACTION; 

SELECT * FROM piggy bank; 

UPDATE piggy bank set coin - 'Q' where coin- 'P'; 
SELECT * FROM piggy bank: —— Now you see the changes... 
COMMIT; = lake the changes stick 

SELECT * FROM piggy bank; «e —— „and now you still de 
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sharpen your pencil 


quem 


Fill in the piggy bank contents after piggy bank 
these transactions. Here's how it 
looks now: 


START TRANSACTION; 
UPDATE piggy bank set coin = 'Q' where coin = 'P' 
AND coin year « 1970; 


COMMIT; 


START TRANSACTION; 
' 


UPDATE piggy bank set coin = 'N' where coin = 'Q'; 


ROLLBACK; 


START TRANSACTION; 
UPDATE piggy bank set coin = 'Q' where coin = 'N' 
AND coin year > 1950; 


ROLLBACK; 


START TRANSACTION; 
UPDATE piggy bank set coin = D! where coin = 'Q' 
AND coin year » 1980; 


COMMIT; 


START TRANSACTION; 
UPDATE piggy bank set coin = 'P' where coin = N. 


AND coin year > 1t 


COMMIT; 
— — Answers on page 492. 
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therejare no „ 
Dumb Questions 


Q: Do you have to start with START TRANSACTION, or Q: Why should | bother with the COMMIT or ROLLBACK? 
will COMMIT and ROLLBACK work without it? 


A: Your RDBMS keeps a record of everything that has been 
A: You have to tell your RDBMS that you are starting a done when you are inside a transaction. It's called a transaction 
transaction with START TRANSACTION. It's keeping track log, and it keeps getting bigger and bigger the more you do. 

of when the transaction started so it knows how far back to undo its best to save using transactions for when you really need to 

everything. be able to undo what you're doing to avoid wasting space and 

making your RDBMS have to work harder than necessary to 


Q: Can | just use START TRANSACTION so that I can try D track of what you've done, 
out some queries? 


A: You can and you should. It's a great way to practice 
queres that change the data in your tables without permanently 
changing the tables if you've done something wrong. Just be 

sure you COMMIT or ROLLBACK when youre finished 


I still need a way to keep people completely out 
of certain tables. My new accountant should only 
be able to get to payroll tables, for example. And 
I need a way to allow some people to SELECT dota, 
but NEVER INSERT, UPDATE, or DELETE data. 


Is there a way Greg can have complete 
control over who does what to the 
tables in his database? 


Turn to the next chapter and find out. 


sql in review 


Your SQL Toolbox 


You've got Chapter 11 under 
your belt, and almost filled 
your toolbox. You've seen how 
to VIEW your data and execute 
TRANSACTIONS. For a complete 
list of tooltips in the book, see 
Appendix iii. 


TRANSACTIONS 


This is a group of queries that 
must be executed together as a 
unit. [f they can't all exetute 
without interruption, then none 
of them can. 


START TRANSACTION is 
used to tell the RDBMS to 
begin a transaction, Nothing 
is permament until COMMIT 
is issued. The transaction will 
continue until it is Committed or 

a ROLLBACK Command is issued, 

which returns the database to 

the state it was Prior to the 

START TRANSACTION. 
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of a 
for 


VIEWS 


Use a View to 


These are views that allow 
you to change the data in the 
underlying tables. These views 
must contain all NOT NULL rows 
of the base table or tables. 


Use these to only allow specific 


values to be inserted 
. 


CHECK OPTION 
Use this when tveatino an 
updatable view to forte all inserts 
and updates to satisfy a WHERE 
clause in the view. 


constraints, views, and transactions 


rpen your pencil 
o j Solution 
From page 471. 


Add an ORDER BY last name to either the view when it's created or the 
SELECT when it uses the view 


If he runs the SELECT on page 470 using the new job raises view, how can 
Frank order the results alphabetically by last name? 
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sharpen solution 


Fill in the piggy bank contents after piggy bank 
these transactions. Here's how it 
looks now: 


START TRANSACTIO 
UPDATE piggy bank set coin = 'Q' where coin = 'P' 


AND coin year « 1970; 


COMMIT; — No matthes, so no Change 


START TRANSACTION; 


1, 


UPDATE piggy bank set coin = 'N' where coin = 'Q'; 


ROLLBACK; «Ee Rollback, no Change 


START TRANSACTION; 
UPDATE piggy bank set coin = 'Q' where coin = 'N' 


AND coin_year > 1950; 


ROLLBACK; £— Rollback, no Change 


START TRANSACTION; 


UPDATE piggy bank set coin = 'D' where coin = 'Q' 
AND coin year > 1980; 

COMMIT; This vow is affected 
START TRANSACTION; 

UPDATE piggy bank set coin = 'P' where coin = 'N' 


AND coin year » 1970; 


This row is affected 


COMMIT; 


492 Chapter 11 


12 security 


Protecting your assets 


This move is called 
a left outer join. 


Hey Dexter, not so 
fast. You don't have 
permission. 


You've put an enormous amount of time and energy into 
creating your database. And you'd be devastated if anything happened to 

it. You've also had to give other people access to your data, and you're worried that 
they might insert or update something incorrectly, or even worse, delete the wrong data. 
You're about to learn how databases and the objects in them can be made more secure, 
and how you can have complete control over who can do what with your data. 
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data-entry woes 


User problems 


Clown tracking took off in such a big way that the Dataville 
City Council had to employ a whole team of people to track 
clowns and add the data to the clown tracking database. 


Unfortunately the team was infiltrated by a clown disguised in 
ordinary clothes who went by the codename of “George.” He 
caused a number of problems in the database, including lost 
data, modified data, and nearly duplicate records that only 
exist because of his deliberate misspellings, Here are a few of 
the problems with the clown tracking database: 


Lan E 
ror 
TOSE the 


undeve over Clown 


INVEST 


et hne 


Snuggles, Snugles, and Snuggels all have rows in the clown info table. 
We're pretty sure they are all the same clown because the gender and 
description columns are the same (except for misspellings). 


With those multiple entries in the clown info table, we've got a mess 
with our actual sightings. The info location table uses the clown info 


IDs for Snuggles, Snugles, and Snuggels. 


The activities table is also full of misspellings. Snuggles is a juggeler, 


Snugles is a jugler, and Snuggels is a jugular. 


id O 
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location, id o 


security 


Avoiding errors in the clown tracking database 


George quit before anyone noticed that he was sabotaging the data, and now we're 
left picking up the pieces. From now on, when we hire new people, we need to give 
them the ability to SELECT from the database so that they can identify clowns, But 
we want to keep them from INSERTING data. Or UPDATING. Or anything else 
until we've had time to do extensive background checks. 


We'll also need to be careful; when we ask new employees to DELETE data to try to 
fix Georges mistakes, they could end up deleting good data along with the bad. 


I's time to protect the clown-tracking database before other clowns like George 
desire N it e mpletelvy. 


} Protect the clown-tracking database from possible clown sabotage. 


On each side, write some queries that new employees should or 
should not be allowed to do. Include table names when possible. 


New employees should be allowed to: New employees should not be allowed to: 


example SELECT from activities example DROP TABLE on tlown mto 
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sharpen 


Protect the clown-tracking database from possible clown sabotage. 
On each side, write some queries that new employees should or 
should not be allowed to do. Include table names when possiole. 


New employees should be allowed to: New employees should not be allowed to: 


tXàmple: ` El DROP 


example 


DRop TABLE 


activitues, into lot 


lot ation lot a t IOn 


[ 
into 


into location, location 


APDATE on ¢lowr 


into location ocation 


There's good news, we can stop clowns 
like George from destroying our data! 
SOL gives us the ability to control what our employees 


can and can't do to the clown-tracking database 
Before we can. though, we need to Dan e him, and 


evervone else who uses our database à user account. 
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Protect the root user account 


Up to this point, we've only had one user in our database, and no password. 
Anyone with access to our terminal or graphical interface to our database 
has complete control over the database. 


By default, the first user the root user has complete control over 
everything in the database. This is important, because the root user needs 
to be able to create user accounts for all other users. We don't want to 
limit what the root user can do, but we do want to give our root account a 
password, In MySOL, the command is simply: 


SET PASSWORD FOR 'root'G'localhost' = PASSWORD('b4dclOwnZ'); 


- T 


The username of our ‘localhost! indicates that this This is the password we 


root user is simply ‘root ' is where the SQL software chose for our root user 
is installed and tunning. 


Other RDBMS techniques vary. Oracle uses: 


alter user root identified by new-password; 


If you're using a graphical interface to your database, you'll probably find 
a much easier cialog-driven way to change passwords. The important 
point is not so much how you do it, but that you definitely 
should do it. 


Consult RDBMS-specific documentation for information on protecting 
the root account. 


there jure no 
Dumb Questions 


Q; m still not clear on what that "localhost" means. Can you Q: But what I'm using an SQL client on a machine 
explain in more detail? somewhere else. 


A: localhost means that the computer you're using to run A: This is known as remote access. You'll have to tell the query 

your queries is the same computer that your SQL RDBMS is installed where the computer is. You can do that with an IP acdress or a 

on. localhost is the default value for this parameter, so hostname instead of localhost. For example, if your SQL software 

including it is optional. was installed on a machine called kumquats on the O'Reilly network, 
you might use something like root@kumquats.oreilly. 
com. But that's not a real SQL server, so of course it won't work. 
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creating a new user 


Add a new user 


Here's a question with an obvious answer for you: 
Ho do you think SQL stores information about users? 


In a table, of course! SOL keeps a database of data about itself. 
It includes user ids, usernames, passwords, and what each user is 
allowed to do to each database, 


To create a new user, we can start with a username and a 
password. There's no actual SOL command to create a user, but 
most RDBMSs will use something like this: 


Here s the user 


name Lor our ntwest 


" employee, Else 


CREATE USER elsie 
IDENTIFIED BY 'cl3v3rp4s5w0rd' ; Watch it! 


Heres her passwor "E. 


Mehr 


SQL does not 
specify how to 
manage users. 


User creation varies 
from RDBMS to 
RDBMS. You need to check your 
documentation to find the ccrrect 
way to create a user in your RDBMS. 


Couldn't you have restricted 
Elsie from certain tables at 
the same time you created 
her account? 


We could have, but sometimes we 
don't know exactly what access we 
need to grant from the very beginning. 


But we still have to decide exactly what our user 
will get access to. We'll do one thing at a time, 
We'll create a user and then grant him the specific 
access he needs, And then we'll put it all together 
before we're finished. The advantage to knowing 
how to grant access independently of creating a user 
is that it gives us the ability to make changes to user 


aceess later as our database changes. 


security 


Decide exactly what the user needs 


We've created Elsie’s account. As it stands right now, she has no permission to 
do anything. We have to use a GRANT statement to give her permission 
to even SELECT from clown info. 


Unlike our root account, which has permission to run any SOL command on 
anything in the database, the new users we create have no permission, The 
GRANT statement can be used to give specific nghts to users of our databases. 
Here's what the GRANT can allow us to do: 


woodland cot tage Database name 


Tables root 


o, 


1 


grumpy 


sneezy 


Only some users may modify particular tables. 


Only the person in charge should be able to add new chores to the 
chores table. Only roof can INSERT, UPDATE, and DELETE chores. 


However, happy is in charge of the talking animals table and may You can control 
ALTER the structure of it, as well as perform any other operations on it. 
exactly what users 


The data in a specific table may only be accessible 
to certain e E x can do to tables and 
Everyone except grumpy can SELECT from the talking animals columns with the 


table. He doesn't like talking animals. 


GRANT statement. 


Even within tables there might need to be 
permissions: some users can see certain columns, 
but not others. 


Everyone except dopey can see the instructions column in the chores table 
(it just confuses him), 
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GRANTing permissions 


A simple GRANT statement 


We know that Elsie has no permission to do anything at this point. She 
can sign in to the SOL software using her username and password, 
but that's it. She needs to be able to SELECT from the clown info 
table, so we can give her that permission. We need to GRANT 
permission TO Elsie. We'll use this statement: 


User is - 
n Sranted Permis b 
to SELECT ii 


SELECT ON from the table 
clown_info — we nime here 


TO elsie; <—— And the username we're 
granting the permission 
to is elsie 


Elsie also needs SELECT permission on the other clown-tracking 
tables so that she can use joins and subqueries in her SELECT 
statements, We need a separate GRANT statement for each table: 


GRANT SELECT ON activities TO elsie; 
GRANT SELECT ON location TO elsie; 

GRANT SELECT ON info activities TO elsie; 
GRANT SELECT ON info location TO elsie; 
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Now that we've got Elsie under control, try figuring out what these GRANT statements do to the 
woodland cottage database you just saw on page 499. 


The code What does the code do? 


1. GRANT INSERT ON magic animals 
TO doc; 


2. GRANT DELETE ON chores 


ieee 558 5 là (à areas RUPTA LTT T 
3. GRANT DELETE ON chores 
TO happy, sleepy rp . tsestsseesesteeteeceeneeesetestesteseneeneee treseannanas 
WITH GRANT OPTC Un — 4 —t( . 2. 2 . . . ( . . nnn . . . „ 
k Hint H's a 
4. GRANT SELECT(chore name) ON Column name 
chores TO dopey; 
5. GRANT SELECT, INSERT ON 
talking animals od TREE OCA A VER RT 
TO sneezyp ^00 sees. 
6. GRANT ALL ON talking animals č F 
TO bashful; 
Now try to write some of your own GRANT statements. 
8 . e , Gives Doc permission to SELECT from chores 
8. Gives Sleepy permission to DELETE from 
——  U"( €— — PO . talking animals, and it also gives Sleepy 
PTT TEER ͤl„„.„%b—4 RET TEETER THEE ETT TT TT TH OTE *%ũͤõ "ttr permission to GRANT the DELETE from 
talking animals to anyone else, 
9. Gives ALL of the users all permissions on chores. 
10. This allows you to set the SELECT privilege 
for Doc all at once for every table in the 


woodland cottage database. 
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10. 


| The code 
10N 


GRANT INSERT ON magic animals 
TO doc; 


GRANT DELETE ON chores 
TO happy, sleepy; 


GRANT DELETE ON chores 
TO happy, sleepy 
WITH GRANT OPTION; 


GRANT SELECT(chore name) ON 
chores TO dopey; 


GRANT SELECT, INSERT ON 
talking animals 
TO sneezy; 


GRANT ALL ON talking animals 
TO bashful; 


Now that we've got Elsie under control, try figuring out what these GRANT statements do to the 
woodland cottage database you just saw on page 499, 


What does the code do? 


Allows dot to INSERT into the 
mangé animals table. 


Allows happy and sleepy to DELETE e 
from the chores table — 
Mi. 


Allows happy and sleepy to DELETE from the 
chores table and give others the same permission. 


Allows dopey to SELECT from just the 


thore_name Column in the chores table ie 


Allows meezy to SELECT and INSERT 
inte the talking_animals table 


Allows bashful te SELECT, UPDATE, INSERT 
and DELETE on the talking animals table 


Now try to write some of your own GRANT statements. 


GRANT SELECT ON chores TO dot; 


GRANT DELETE ON talking animals TO 
sleepy WITH GRANT OPTION, 


GRANT ALL ON chores TO bashful, doe, 
dopey, grumpy, happy, sleepy, sneezy; 


GRANT SELECT ON woodland_cottage.* 
TO doe 


Chapter 12 


Gives Doc permission to SELECT from chores. 


Gives Sleepy permission to DELETE from 
talking animals, and it also gives Sleepy 
permission to GRANT the DELETE from 
talking animals to anyone else. 


Gives ALL of the users all permissions on chores. — 
This allows you to set the SELECT privilege 4 — — —— 


for Doc all at once for every table in the 
woodland cottage database. 


GRANT variations 


In the exercise you just did, you saw the major 
variations of the GRANT statement. Here they are: 


—— — A 


— 


o 


You can name multiple users in the same GRANT statement. 


Each of the users named will get the same permission granted to them. 


WITH GRANT OPTION gives users permission to give other 
users the permission they were just given. 

It sounds confusing, but it simply means that if the user was given a SELECT 
on chores, he can give any other user that same permission to do SELECTs 


on chores, 


A specific column, or columns, in a table can be used 
instead of the entire table. 


The permission can be given to only SELECT from a single column. The only 
output the user will see will be from that column. 


You can specify more than one permission on a table. 


Just list each permission you want to grant on a table using a comma after each, 


GRANT ALL gives users permission to SELECT, UPDATE, 
INSERT, and DELETE from the specified table. 

It's simply a shorthand way of saying “give users permission to SELECT, 
UPDATE, INSERT, and DELETE from the specified table." 


You can specify every table in a database with 

database name 

Much like you use the * wildcard in à SELECT statement, this specifies all the 
tables m a database. 
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REVOKE statement 


REVOKE privileges 


Suppose we decide to remove the SELECT privilege we gave to Elsie. 
To do that, we need the REVOKE statement. 


Remember our simple GRANT statement? The REVOKE syntax is 
almost identical. Instead of the word “grant.” it’s “revoke,” and 
instead of “to” we use “from.” 


We've removins the 


uem CELECT pri vilege 


REVOKE SELECT ON 
clown_info 


^ FROM elsie; 


We revoke from 3 user 
instead of Granting to 


You can also just revoke the WITH GRANT OPTION but leave 
the privilege intact. In this example, Jappy and sleepy can still 
DELETE things from the chores table, but they can't give anyone 
else that privilege any longer: 


We're only removing the 
GRANT OPTION privilege a? 


— — 
REVOKE GRANT OPTION ON 
DELETE ON chores 


// FROM happy, sleepy; 


Users happy and sleepy ean still 


DELETE, iust 
else that e arant anyone 


You do t^at, Jim, 
and I'll revoke all of 
your privileges for an 
entire month. 
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REVOKING a used GRANT OPTION 


Consider this scenario. The root user gave sleepy DELETE 
privileges with GRANT OPTION on the chores table. Then 
sleepy gave sneezy DELETE privileges on chores, too. 


— — —— — Uü—ꝙ9'———— 
gives DELETE ji 


rool on chores with sleepy gives DELETE mance 
GRANT OPTION on Chores 


Suppose the root user changes her mind and takes the privilege away from sleepy, Tt will 
also be revoked from 7r. even though she only revoked it from sleepy. 


„„ ey 


— — coool 
sleepy does 
revokes DELETE nothing, but 
on Chores with sneezy loses his 
GRANT OPTION privilege also 
root rom sleepy sleepy sneezy 


Aside effect of the REVOKE statement was that e also lost the 
privilege. There are two keywords vou can use that will let you 
control what you want to happen when you're revoking, 


à jj mea" 
ve 
You're about to meet the keywords RESTRICT and 
CASCADE. What do you think each one does? 
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REVOKING with precision 


‘There are two ways to revoke privileges and 
ensure that you're not affecting users other —— — — S 
than the one you want to. You can use 
the keywe ds CASCADE and RESTRICT 
to target Who keeps and who loses their 
g I gives DELETE 


orivileges more precisely. 
F B I ^ root on chores with sleepy 9 


GRANT OPTION ee 


The first, CASCADE, removes the privilege from the user you target (in this 
case, sleepy) as well as anyone else that that user gave permissions to, 


REVOKE DELETE ON chores FROM sleepy CASCADE; 


No 


CASCADE means the 
revoke will affect anyone 


don the chain, as well as 


> iginal target 
sleepy does the orig r% 
revokes DELETE nothing, but 
on Chores with sneezy loses his 
GRANT OPTION privilege also 
root rom sleepy sleepy Pani) 


Using RESTRICT when you want to remove a privilege from a user will 
return an error if that user has granted privileges to anyone else. 


REVOKE DELETE ON chores FROM sleepy RESTRICT; 


V If someone else will be 


affected, using RESTRICT 
* m your REVOKE 
statement will return an 
rys to voke error 
D LETE on Chores but fails because 
root with from sleepy sleepy yi eg also be ; 


Both retain privileges, and roof receives an error. She's stopped 
from making the change and gets an error because it will also 
have an eflect on meegy. 
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rpe your pei 


Someone keeps giving Elsie the wrong privileges. 
Write the appropriate REVOKE statements to return 
her to her safe SELECT-only status. 


GRANT SELECT, INSERT, DELETE ON locations TO elsie; 


WATYYFFEFEFTMTATRTATTTTETFEFEREESFAATATAWEREEREARAREFEEEERETATATATERFEERENTMETENFEFEFTTTETETETEFEETATTATATTAVWVETFETFTTAATAWATERREESESAVAYEFVFEEETTATTTTEY 


GRANT ALL ON clown info TO elsie; 


·G— i 2EV2—2᷑ „„ „„ „„ „„ „„ „„ „„ „„ DIDIT s... 


GRANT SELECT, INSERT ON activities TO elsie; 


—ͤ— —ũ 3 nn —— — — 335 —ͤ— rh hh nnn ae — amm 


GRANT DELETE, SELECT on info location TO elsie 
WITH GRANT OPTION; 


WSAWAWRREFRARARAMAWVARERRARHASAATERERRERRAARARAAREERENERRRHATATVARERRERRATAWATWETERERRAAAAWERRERRERRRRATATERERERFTERERATAVANEFMERSERRARA"EVFVEERAFERESSSTATET 


GRANT INSERT(location), DELETE ON locations TO elsie; 


‚— nh Z 333333302V2e; 44 „„ —ͤ—ͤ— seht m mmm —y[— rh hh 2c 33366 * 
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another sharpen solution 


your perci 


Solution Someone keeps giving Elsie the wrong privileges. 
Write the appropriate REVOKE statements to return 
her to her safe SELECT-only status. 


GRANT SELECT, INSERT, DELETE ON locations TO elsie; 


REVOKE INSERT, UPDATE, DELETE ON locations FROM else; 


G—ͤ—kbßb—Lũ ũ4c jj j%%%4%j%j%j%„j4 „%%% „„ „„ „„ EERE REET TEETER EEE ES 


GRANT ALL ON clown info TO elsie; 


REVOKE INSERT, UPDATE, DELETE ON clown info FROM else; We want to leave 


Privileges, so we're 
not REVOK|NA 


everything, 
GRANT SELECT, INSERT ON activities TO elsie 


* 
r 


REVOKE INSERT ON activities FROM else; 


‚—ͤ—bV R REE A EEE RRR R EEE EE HEHEHE ERE HEHEHE EE OER SE EES E SESE SE EERE EEE EEE ESSE SESE EE EERE SSSEEE EEE EE EE SESSSEES „„ 


Another way you 
tould have done 
GRANT DELETE, SELECT on info location TO elsie these is to REVOKE 
WITH GRANT OPTION; regi ont and then 
GRANT what you 
REVOKE DELETE on info. lotation FROM ehe CASCADE; seed t 


— RET EEE ERROR EET ETRE PPP 3% „„ % „ „ „„ „„ „„ „ „„ TEE T EEE EE ESTER TEESE EE ERS 


GRANT INSERT (location), DELETE ON locations TO elsie; 


REVOKE GRANT INSERT location), DELETE ON locations FROM elsie; 


—[ — ꝶꝙn:ʒ· : nnn 4% %%% e wena asst ere 


And we'd better make sure she hasn't given 
anyone else the same Privileges she had 
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Q: I'm still thinking about GRANT 
statements that specify column names. 
What happens if you grant with INSERT 
on a single column of a table? 


A: Good question. It's actually a pretty 
useless privilege to have, If you can only put 
a value into a single column, you can’t insert 
an actual row into the table. The only way 

it can work is if the table only has the one 
column specified in the GRANT, 


Q > Are there other GRANT statements 
that are just as useless? 


A: Almost all privileges by column are 
pretty useless unless they are in conjunction 


with a SELECT in the GRANT. 


Q: Suppose | want to add a user and 
let him SELECT from all of the tables in 
all of my databases. Is there an easy way 
to do that? 


there jare nc 
Dumb Questions 


Å: Like much in this chapter, it depends 
on your flavor of RDBMS. You can grant 
global privileges in MySQL like this 


GRANT SELECT 


TO elsie; 


ON *.* 


The first asterisk refers to all database, the 
second to all tables. 


Q: So is CASCADE the default if you 
don't specify how you want to REVOKE? 


Å: Generally CASCADE is the default, 
but once again, check your RDBMS for 
specifics 


Q: What happens if | REVOKE 
something that the user didn't have to 
begin with? 


A: You'll simply get an error telling you the 
GRANT didn't exist in the first place. 
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Q: What happens if two different 
people give the user sneezy the same 
privilege that root is revoking in the 
previous example? 


Å: That's when things start to get tricky. 
Some systems will not pay atention to where 
the GRANT came from when CASCADE is 
used, and some will ignore it. It's yet another 
case of checking the documentation on your 
particular software. 


Q: Is there anything in addition to 
tables and columns that | can use GRANT 
and REVOKE with? 


A: You can use them with views in exactly 
the same way you would a table, unless 

the view is non-updatable In that case, you 
wouldn't be able to INSERT if you had 
permission to. And just like a table, you can 
grant access to specific columns in a view. 


So if I want five different users to have the same permissions, I just 
add them all with commas at the end of the GRANT statements, right? 


specific views m specific ways. 


That will definitely work. And when you have a 
few users, that's definitely the way to go. 


But as your organization grows, vou Il start to have classes of users. 
You might have 10 people who are devoted to data entry, and only 
need to insert and select from certain tables. You might also have 
three power users who need to be able to do anything, and lots of 
users who just need to SELECT. You may even have software and 
web applications that connect to your database and need to query 
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why sharing 


Wait. So if you can create classes, 
why not just create a single user for 
each class of people above and let 
them share a username and password? 


The problem with shared accounts 


While some companies get along quite well with a single user 
account that can get to the database, it's not the safest way to 


go. Here's a sampling of what could go wrong: 


Randy has to have complete 


privileges to everything in the database 
to do his j b. This makes the database 
vulnerable to other users who are not 
as knowledgeable about SOL and 
morc prone to mistakes 


Simon changes the password Paula doesn’t have a good grasp 
and forgets to tell evervone else on how to write updates, and 

No one can get into the database keeps messing up data. Nobody 
until he remembers to tell them knows who is messing up the cata, 


so no one can help her learn how 


$ LU 
to do n night. 
à o do it ngh 
7 
' 
r 
' 
e - 
LI o? 
y E 
e? 
- 
- 


y 


main database 
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So if individual user accounts aren't 
the best solution for when you have 
groups of users, and if sharing a single 
user account with your group doesn't 
work, what's the answer? 


You need a way to give the groups the privileges 
they need, while at the same time giving each 
user an individual account. 


What you need are roles. A role is a way you can group together 
specific privileges, and apply those to everyone in a group. Your 
role becomes an object m your database that you can change as 
needed when your database changes, without having to explicith 
change every single user’s privileges to reflect the database 

« hanges, 


j „„ 


There are no 
roles in MySQL. 


Watch it! Roles are a feature 


And setting up a role is really simple: 


that a future 


CREATE ROLE data entry; : version of MySQL 
"5 i will probably have, but for 
;? i now, you'll have to assign your 
The name of the vole : privileges on a single user basis. : 
we re Creating DUE OTRAS T P T E A EEA T AE $ 


To add privileges to the role, you simply treat it as you would a username: 


GRANT SELECT, INSERT ON some table TO data entry; 


Instead of à user, we vse 
the role name when ve 
assen yr wileaes 


We've created our role and given it privileges. 
Now we need to assign it to someone... 
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Using your role 


— — 
Before creating our role, we could have given 
our data-entry users privileges directly using the GRANTs SELECT 
GRANT statements, like so: and INSERT on 


root talking_animals to doc 
1 
GRANT SELECT, INSERT : 
ON talking animals 1 
TO doc; ^ 1 
C JI y 


The old way 


Now all we need to do is substitute the GRANT operation for our new 
I 

role and apply it to dec. We don't need to mention the privileges or 

table because that's all stored in the data entry role: 


GRANT data_entry TO doc; 
doc 

The role name takes the place of 

the table name and privileges ERANT: : 


root 


Role dropping 


When you no longer need your role, there's no reason to keep it around. 
Use a DROP statement to get rid of it: 


DROP ROLE data_entry; 
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the i 
Dumb t Questions 


Q: What if | want to grant privileges for all the tables in a 
database? Do | have to type each one? 


Å: No, you can use this syntax: 


GRANT SELECT, INSERT, 
ON gregs list.* 
TO jim; 


DELETE 


Just name the database and use the * to assign the privileges to 
all the tables in that database. 


O: If a role is assigned to a user, can you still drop it? 


A: You can drop roles that are in use. Be very careful when 
dropping a role that you don't cut users off from the permissions 
that they need. 


Mio ad o 


Q: That means that if a user has a role that is then 
dropped, he loses those permissions? 


A: That's exactly right. It's as though you had explicitly granted 
him those permissions and then revoked them. Only irstead of 
affecting a single user when you revoke FROM someone, you will 
have an effect on the permissions of all users assigned a role. 


Q: Can a user have more than one role at a time? 


A: Yes. Just make sure they don't have conflicting permissions, 
or you might cause yourself some problems. The denied 
permissions take precedence over the granted ones. 


Revoking your role 


Revoking a role works much like revoking a grant. See 
if you can write the statement to revoke data_entry 
from Doc without looking back in the chapter. 
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WITH ADMIN OPTION 


Solution Revoking a role works much like revoking a grant. See if 


you can write the statement to revoke data_entry from 
Doc without looking back in the chapter. 


REVOKE data_entry FROM doc; 


Using your role WITH ADMIN OPTION 


Just like the GRANT statement has WITH GRANT OPTION, a role has the 
similar WITH ADMIN OPTION. This option allows anyone with that role to 
grant that role to anyone else, For example, if we use this statement: 


GRANT data_entry TO doc WITH ADMIN OPTION; 


S 


doc now has admin privileges, and he can grant /appy the WITH ADMIN OPTION allows 
data entry role the same way it was granted to him: dats dot to rant the role of 
= 3 


entry to anyone else 
GRANT data_entry TO happy; 


When used with a role, the REVOKE command has the same keywords 
CASCADE and RESTRICT. Let's take a look at how they work: 


REVOKE role with CASCADE 


Used with CASCADE, the REVOKE affects everyone down the chain as 
well as the original target: 


REVOKE data entry FROM doc CASCADE; 
: Kx 0 Used with CASCADE, 
the revoke will affect 
, a,” c anyone down the thaw, 
as well as the original 
target 


— = 
happy loses the 


{ privileges dot 
granted him 
revokes data_entry 
root — vole from dot doc happy 


REVOKE role with RESTRICT 


Using RESTRICT when you want to remove a privilege from a user will 
return an error if that user has granted privileges to anyone else. 


security 


E Cw 


REVOKE data entry FROM doc RESTRICT; 


X 


trys to revoke i $ 
data entry from but fails because 
dot happy will also be 

root doc af 420 od " happy 


Both retain privileges, and mof receives an error. She's stopped from 
making the change because it will also have an effect on user HH. 


Roles seem great, but can we get back 
to reality for a minute? I only have two 
employees, soon to be three. I don't want roles, 
but I do want them to quit using the root account. 
I see the error of my ways. Can you help me 
grant them the correct access without roles? 


If someone else will be 
affected, using REST RICT i^ 
your REVOKE statement will 


return an error 


Yes, it’s time to get Greg’s employees set up 


to use gregs list more securely. 


and give them the correct privileges. 


Lucky you, vou get to BE Greg... 


Greg will need to go through the steps in this chapter and 
protect the root account, figure out what his employees need, 


you are here » 515 


be 


BE Greg 

Your job is to play Greg one last time and fix up 

the user side of his database so his employees can't 
accidentally mess things up. 


Read the descriptions of the jobs for 
each user and come up with multiple 
n». GRANT statements that give them the 
1$— ^ — ——- data they need while not letting them 

access anything they shouldn't. 


Frank: Tm responsible for finding job matches for 
prospective job openings. | never enter anything in the 
database, although | do delete job listings when I find 
matches or the opening is filled. T sometimes need to look 
up contact info in my contacts as well." 


Jim: “I enter all the new data into the entire database, 
Ive gotten really good at inserting, now that I can't 
accidentally enter an X for gender. | also update data. 
Vm learning to delete, but so far Greg tells me not to. OF 
course, What he doesn't know..." 


Joe: “I was just hired by Greg to manage the 
matchmaking side of things. He wants to integrate his 
contact info into a web site. Im more a web developer 
than an SOL guy, but | can do simple selects. I don't do 
inserts, Or Windows, Sorry, bad joke." 


Take a Jook at the gregs_list database 
and give these guys some GRANTS 
before they damage some data. 
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Write the command to give the user currently known as “root” a password. 


EERRMAMMAMATTEEFFFRERRMEATMTAATRTATEFFEEATATATMETERRHATHMAAAYTAYTEFFRMMMMATA IMTNTEFFRMHHHHTEFEFEFREHHHHTMTTEFEFPRPRRHHTHHEEFVEFFRPHHAMATATEHPRHHHHHHmrmm hm 


EERFENETANETEFEFEEETANEATAYEHTVERARHANAMTEEFFRRRARARHARARERRRARARAARAERRRRRARARHARARRRRBRAARERARARTREERNERATAMAUHENFFMFFEAF"ANAFTESESFEESSFATARRHERRR RH 


— ũãũVũh 2:ᷣͤ*ä“·%ꝰ œkkk½Vv %%% „„ „„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„ „„ 


—[——l9ͥ7ſ 4 4%½%bönũb nh By) %%%%%ͥjͥł%ͥ„%oöe„ „„ 


—ͤ— ããvt44„õõũẽũb“ ꝙ %%% „„ „„ „„ „„ „„ „„ 


— . ̊j „%%% „„ „„ „„ 


—ᷣ ę nu kk õꝛũmñũũ„%e: ůͤũ err ä4«ͤ/5ĩ„ „„ 


contact id O 


star! date 


profession 


zip code 


id M 


contact_id O 


available 


ds 


H n 


contact, id Ow 
first name 
email 


birthda 
prof_id 
zip. code 
status id gyr 


. 


salar 


contact. id 
interest id (Demy 


contact id 
Otr 
seeking id N =y 
Otr 


| 


| — jeb listings — | 
— Sr 
— — 
| salary — 


interest id O5 


seeking id 
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be greg solution 


BE Greg SOLUTION 
Your job is to play Greg one last time and fix up 
the user side of his database so his employees can't 
accidentally mess things up. 
Read the descriptions of the jobs for 
each user and come up with multiple 
i . GRANT statements that give them the 
Wr o^ data they need while not letting them 
access anything they shouldn't. 


Write the command to give the user currently known as “root” a password. 


] 
~ 


SET PASSWORD FOR root localhost = PASSWORD(Cor3GRul z^); 


Write three commands to create user accounts for each of the three employees. 


CREATE USER frank IDENTIFIED BY ObM^rteH; i 
Don t worr if your passwords are 


CREATE USER jim IDENTIFIED BY MOON, <— different As long as you got the 


correct petes of the Commands in 


the right order, you're good to gol 


CREATE USER joe IDENTIFIED BY '33LeCTdOOd; 


Write GRANT statements for each new employee to give him the correct permissions. 


Frank needs to be able to 
GRANT DELETE ON Job listinos TO frank; ies di listings and look up 


GRANT SELECT ON wy tontatts * TO frank; (select) from my_tontacts 


Jim needs aċċess to the SELECT and 


GRANT SELECT, INSERT ON gregs list # TO jim; 7 ~ INSERT from the whole of gregs list. For 
now, we'll keep him away from DELETE 


GRANT SELECT ON my Contacts, Profession, zip_tode, status, 


contact_interest, interests, contact seeking, seeking TO joe; 


R Meanwhile Joe needs to be able to zelec: 
from all the original tables, but not the 


tables that deal with jobs 
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Combining CREATE USER and GRANT 


Before you go, can we try a 
CREATE USER and GRANT 
rolled into one statement? 


Yes we can. All we need is to combine 
the two parts you've already seen. 


These are the CREATE USER and GRANT 
statements we used for Elsie: 


CREATE USER elsie 


IDENTIFIED BY 'cl3v3rp4s5wÜrd'; 


GRANT SELECT ON 


We can combine them and leave out the CREATE USER part. 
Because the user cue has to be created before she can have 
privileges granted to her, your RDBMS checks to see if she 
exists, and if not, it automatically creates her account, 


GRANT SELECT ON 

clown_info 

TO elsie 

IDENTIFIED BY 'cl3v3rp4s5w0rd' ; 
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greg's list goes globa 


€reg's List has gone global! 


Thanks to all your help, Greg is now so comfortable xen 
Ec e SOL and teaching Jim, Frank, ande ree ip " 
it —that he's expanded Greg's List to in luck 5 7 6 

local classified advertisements and forums as well. 


, , réuni cu - in 
And the best news of all? It's been such a success i io 
; e id : - ei 
Dataville that over 500 cities worldwide now have th 
atz i 


te rabido 
own Gregs Lists, and Greg is front-page news! 


^" 
rgi 1 


l 
Ulixe Rise and Rise c? 


Franchises and Forums 


Friends and relatives say fame hasn't changed Greg a bit, 


By Troy Armstrong 
INOUERYER S FAFF WRITER 
DATAVILLE Local entrepreneur Greg has made it to the big time, 
His networking database grew from sti 


icky notes. to a simple table, to a 
multi-table database that offers match- 


making. jobs, and much more. 
W you'd like to join in the fun, visit: 
WWW. gregs-list.net 


fo test your SOL skills; IF you want to talk inner joins, transactions, and 


privileges with like-minded indi iduals, look no further than the SOL 
forum which can be found right here: 
www. headfirstlabs.com 


But most of all, vou crazy SOL cats, have lun out there! 
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Thanks guys, I couldnt have done 
it without you! Hey, Ive got a 
franchise available in your city... 
Let's talk Greg's Lists! 


OUERYER .. 


Creghs Lise 


Has Greg's List reached your town 
yet? It’s only a matter of time, Say 
city data analysts 


tables won't have duplicate 
data which will reduce the size of 
your database. 


pA a role WITH 
OPTION allows a user i3 iit te 


(the last) SQL Cross 


Yes, it's a sad day, you're looking at the last crossword in 


the book. Take a deep breath, we've crammed this one full 
of keywords and commands to make it last longer. Enjoy! 


compa vg vg na tables, but 
rows 
oe" 1 nno tables doesn't 


18. We can use a Din to 
Pg" duem any iti 


24. This means that your date has 
been broken down into the smallest 
. 


25. To help you decide what steps 
E sb cod ve oett 
transaction. remember the acronym 
. OUTER JOIN takes all 
in the left table and matches 


26.4 
the 
them to rows in the RIGHT table. 


trol exactly what users 


4, You can 12 epa one AUTO 
INCREMENT per table. it has to 
data type 


8 
5 


B. Mena hem s ior cR 
column with this 


9. Assigning this is keni way you can 
group specific privileges, 
and those to everyone in a 
group. 


eee 
. 

12. The non-equijoin returns any rows 
mat are not 
13. Use this clause in update 
Messa is coni d vun. 

14, Asel- foreign key is the 
sm ay oia bie a in that 
same table for another purpose. 

15. During s ff all the 

steps cant be completed without 
air none of them should be 


19.A M is always a single 


21. These m wort the 
column you're 
esther sis Av Ad 

constraint restricts what 
SAN eee 


24. Our table can be gi 
columns with the ALTER * 
COLUMN clause. 
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sql in review 


Your SQL Toolbox 


Congratulations, you've 

completed Chapter 12! 
Take a minute and review the 
SQL security principles we 
just covered. For a complete 
list of tooltips in the book, see 


Appendix iii. 


Lets you control erat what 

ve can do to bin 
umns based the privi 

You give them. TC i 


WITH GRANT OPTION 


Allows users to give other users 
the same privileges they have. 


WITH ADMIN OPTION 


Allows anyone with a rol 
PARES d. e p to grant 
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dhe last) SQL Cross Solution 


*) a a HE 3 gB 

E H RESTRICT [ CR, 
Bn + 

Hn n ag N 

H e 8 

NONCORRELATEO EF ATOMIC 

e Hu Ang E 

Leer K E 


GC — UDBBOBPBHBU 


v 
0 
: 
E 
ia 


thanks for visiting dataville! 


How about a Greq’s List in your city? 


Wow. A Super Bow! 
commercial for Greg's List. 
It's been a long journey, 
but look at me now! 


Use SQL on your own projects, and 
you too could be like Greg! 


We've loved having you here in Dataville. And we're sad to 
see you go, but there's nothing like taking what you've leamed and putting it to 
use in your own databases—we re sure there are clowns that need tracking, 
or doughnuts that need testing, or [insert your name here]s Lists that need 
creating wherever you are, There are still a few more gems for you in the back 
of the book, an index to read through, and then it's time to take all these new 
ideas and put them into practice. We're dying to hear how things go, so drop 
us a line at the Head First Labs web site, www.headfirstlabs.com, and let us 
know how SQL is paying off for YOU! 
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appendix i: leftovers 


The Top Ten ; Top ics * 
+ (we dn 


t cover) 


Even after all that, there's a bit more. There are just a few 
more things we think you need to know. We wouldn't feel right about ignoring 
them, even though they only need a brief mention. So before you put the book 
down, take a read through these short but important SQL tidbits. 

Besides, once you're done here, all that's left is another two appendixes... and 
the index... and maybe some ads... and then you're really done. We promise! 
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gui for your rdbms 


+1. Get a GUI for your ROBMS 


While it’s important to be able to code your SOL directly into a console, you know 
what you're doing now, You deserve an easier way to create your tables and see the 
contents of them. 


Every RDBMS has some sort of graphical user interface associated with it. Heres 
a brief rundown of the GUT tools available for MySOL. 


MySQL GUI tools 


When you download MySOL, you can also download the MySOL GUI tools, and 
most importantly, MySOL Administrator. You can get the bundle directly from 
this page: 


http: //dev.mysql .com/downloads/gui-tools/5.0.html 


I's available for Windows, Mac, and Linux. The MySOL Administrator allows 
you to easily view, create, and modily your databses and tables. 


You'll also like the MySOL Query Browser. There, you can type your queries and 
see the results inside the software interface, rather than in a console window. 
Type queries here 


AAR Untitled @ localhost via socket 


SELECT name, bass id FROM clown. > 
o v o © 


Back + Next + Execute v ‘Stoo 


i 


id name 
1 Use 
2 
3 
Results show a 
up here 5 
6 
7 
a 
9 
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Other GUI tools 


There are quite a few other options out there. We'll leave it to you 
to pick the one you like best from these. There are many more not 
mentioned here, which you can easily find by doing a web search, 


Vor Mac, you might try CocoaMySOL: 


http: //cocoamysql . sourceforge.net/ 


nan {MySQL S 0 37) rotibiocalhost j/ch8 (bays e 
mom m z | 
———k a m — ͤ— Easily see the 
LLLI ” i — E — — structure, run a 
— — — rer’) fiera) query, and change 
a 2 — your table with 
tae a — boy tore - i these buttons. 
| — EE H Davey 3 
2 LI * 
** * Brave’ 2 
y * Batre Li 
2 * * * 
s am 2 


r E tte UU 


If you need a web-based solution, try phpMyAdmin. This works well 
if you are using a Web hosting account with MySOL on a remote 
web server. It's not so good if you are using your local machine. More 
information can be found here: 


http://www.phpmyadmin.net/ 


Here are à few more commonly used tools. Some are for PC only; your 
best bet is to visit the sites and read their latest release information to 
find out if they Il work for you: 


Navicat offers a 30 day free trial here: 
http://www.navicat.com/ 
SOLyog offers a free Community Edition here: 


http://www.webyog.com/en/ 
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#2, Reserved Words and Special Characters 


Phe SOL language consists of quite a few reserved keywords. It's best to leave those words out of your 
database, table, and column names altogether, Even though you might like to name your new table “select”, 
try to come up with something more descriptive, which doesn't use the word “select” at all. If you must use 
a reserved keyword, try to use it with other words and underscores so as not to confuse your RDBMS. For 
your convenience, on the righthand page is a list of those reserved words you'll want to avoid in your names: 


Io further complicate matters, SOL has a list of non-reserved words that may become reserved in future 
releases of SOL, We won't list those here, but you can find them in that RDBMS-specific reference book 
you should buy when you finish with this book, 


Special Characters 


Here's a list of most of the characters SOL uses and what they're used for, As with the reserved words, it's 
best to avoid using these in your names, with the exception of the underscore (. , which we encourage you 
to use in your names. In general, it’s best to avoid anything except letters and underscores in your table 
names, And numbers aren't a great idea either, unless they are descriptive in some way. 


* Returns all the columns in a table from a SELECT statement. — NN. 


Q0 Used to group expressions, specify the order in which to perform math operations, and to make function calls. 
Also used to contain subqueries. 


Terminates your SQL statements. 


Separates list items. Uses include the INSERT statement and the IN clause. ine 


dis sd 


Used to reference names of tables and used in decimal numbers. 


This is a wildcard that represents a single character in a LIKE clause. 


This is used to allow you to put a single quote into a text column of your table. 


In addition to using it for addifion, you can also use the plus sign to join or concatenate two strings. 
Here's a quick look at the mathematical operators: 
* Between two values, the asterisk 
+ Addition + T 2 : 
acis as a multiplication symbol 


And the comparison operators: 


Greater than IEEE Not greater than >= 
> 


Greater than or equal to 


> 
< 


= Not covered in ths book. Check 


! 
ETIN < 
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PEE Not equal to your RDBMS's manual for info. 
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It's a good idea to glance through these whenever you re giving something 


Reserved Words 7 a sinale- word name to make sure you aren't using one of them 


ABSOLUTE ACTION ADD ADMIN AFTER AGGREGATE ALIAS ALL ALLOCATE ALTER AND ANY ARE ARRAY AS 
ASC ASSERTION AT AUTHORIZATION 


BEFORE BEGIN BINARY BIT BLOB BOOLEAN BOTH BREADTH BY 


CALL CASCADE CASCADED CASE CAST CATALOG CHAR CHARACTER CHECK CLASS CLOB CLOSE COLLATE 
COLLATION COLUMN COMMIT COMPLETION CONNECT CONNECTION CONSTRAINT CONSTRAINTS 
CONSTRUCTOR CONTINUE CORRESPONDING CREATE CROSS CUBE CURRENT CURRENT DATE 

CURRENT PATH CURRENT ROLE CURRENT TIME CURRENT TIMESTAMP CURRENT USER CURSOR CYCLE 


DATA DATE DAY DEALLOCATE DEC DECIMAL DECLARE DEFAULT DEFERRABLE DEFERRED DELETE DEPTH 
DEREF DESC DESCRIBE DESCRIPTOR DESTROY DESTRUCTOR DETERMINISTIC DICTIONARY DIAGNOSTICS 
DISCONNECT DISTINCT DOMAIN DOUBLE DROP DYNAMIC 


IDENTITY IGNORE IMMEDIATE IN INDICATOR INITIALIZE INITIALLY INNER INOUT INPUT INSERT 
INT INTEGER INTERSECT INTERVAL INTO IS ISOLATION ITERATE 


KEY 


LANGUAGE LARGE LAST LATERAL LEADING LEFT LESS LEVEL LIKE LIMIT LOCAL LOCALTIME 
LOCALTIMESTAMP LOCATOR 


MAP MATCH MINUTE MODIFIES MODIFY MODULE MONTH 
NAMES NATIONAL NATURAL NCHAR NCLOB NEW NEXT NO NONE NOT NULL NUMERIC 
OBJECT OF OFF OLD ON ONLY OPEN OPERATION OPTION OR ORDER ORDINALITY OUT OUTER OUTPUT 


PAD PARAMETER PARAMETERS PARTIAL PATH POSTFIX PRECISION PREFIX PREORDER PREPARE 
PRESERVE PRIMARY PRIOR PRIVILEGES PROCEDURE PUBLIC 


READ READS REAL RECURSIVE REF REFERENCES REFERENCING RELATIVE RESTRICT RESULT RETURN 
RETURNS REVOKE RIGHT ROLE ROLLBACK ROLLUP ROUTINE ROW ROWS 


SAVEPOINT SCHEMA SCROLL SCOPE SEARCH SECOND SECTION SELECT SEQUENCE SESSION 
SESSION_USER SET SETS SIZE SMALLINT SOME SPACE SPECIFIC SPECIFICTYPE SQL SQLEXCEPTION 
SQLSTATE SQLWARNING START STATE STATEMENT STATIC STRUCTURE SYSTEM USER 


TABLE TEMPORARY TERMINATE THAN THEN TIME TIMESTAMP TIMEZONE HOUR TIMEZONE MINUTE TO 
TRAILING TRANSACTION TRANSLATION TREAT TRIGGER TRUE 


UNDER UNION UNIQUE UNKNOWN UNNEST UPDATE USAGE USER USING 
VALUE VALUES VARCHAR VARIABLE VARYING VIEW 
WHEN WHENEVER WHERE WITH WITHOUT WORK WRITE 


ANY, ALL, and SOME 


*3, ALL, ANY, and SOME 9 ab 
i j , an 
There are three keywords that come in very handy with subqueries. —— 

These are ALL, ANY, and SOME. They work with comparison operators 


and sets of results. Before we get to those, lets take a quick peek back at 


the IN operator we talked about in Chapter 9: 


SELECT name, rating FROM restaurant ratings 

WHERE rating IN 

(SELECT rating FROM restaurant ratings This subquery returns any ratings between 
WHERE rating > 3 AND rating < 9); 3 and -in this case, J and 9 


This query returns the name of any restaurant with the same rating as 
the result of our subquery in the set in parentheses. Our results will be: 


The Shack and Ribs n More. 


Using ALL 


Now consider this query: 


SELECT name, rating FROM restaurant ratings 
WHERE rating » ALL Greater than ALL 
(SELECT rating FROM restaurant_ratings fin ds an y valu es [ ar ger 


WHERE rating » 3 AND rating « 9); 


than the biggest value 


This time we're going to get any restaurants with a higher rating than 


all of the ratings in our set. Our result here will be Arthur. in the set. 

Here's a query with <: 
SELECT name, rating FROM restaurant_ratings . 
WHERE rating < ALL Less than ALL finds 
(SELECT rating FROM restaurant ratings WHERE al Il 
rating > 3 AND rating < 9); any values smatter 


We can also use >= and <= with ALL, This query will give us both than the smallest 
Pizza Shack. and Ribs n More. We get the ratings greater than value in the set. 


our set, as well as any that equal the largest one in our set, which is 7: 


SELECT name, rating FROM restaurant_ratings 
WHERE rating >= ALL <——__~ An 
(SELECT rating FROM restaurant_ratings 
WHERE rating > 3 AND rating < 9); 


y values greater than our set, or equal to the 
highest result from our set will be matthed 
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Using ANY 


ANY evaluates as true if ANY of the set matches the condition. Take the 
following example: 


SELECT name, rating FROM restaurant ratings 
WHERE rating » ANY 

(SELECT rating FROM restaurant ratings WHERE 
rating » 3 AND rating « 9); 


We can read this as: select any rows where the rating is greater than any 
of (5, 7). Since The Shack has a rating of 7, which is greater than 5, it 
is returned, And Arthur’s with a rating of 9 is also returned. 


Using SOME 


SOME means the same thing as ANY in standard SOL syntax, and in 
MySQL. Check your flavor of RDBMS to confirm that it works that 
way for you. 


leftovers 


Greater than ANY 
finds any values larger 
than the smallest 
value in the set. 


Less than ANY finds 


any values smaller 
than the largest value 
in the set. 
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#4, More on Data Types 


You know the most common data types, but there are a few details that 
can help vou fine-tune your columns even more. Lets take a closer look at 
some new types, and a closer look at some that you've already been using, 


POOLEAN 


The boolean type allows vou to store ‘true’, false’, or it can be left NULL. 
It’s great for any sort of true/false column. Behind the scenes, your 
RDBMS is storing a | for true values, and a 0 for false values. You can 
insert 1 or ‘true’, 0 or "false". 


INT 


We've used INT throughout the book. INT can hold values in the range 
0 to 4294967295. That's if you only want to use positive values, and it's 
what is known as an unsigned integer. 


If you want to use negative and positive values in your integer, you 
need to make it a signed integer, A signed integer can hold values from 
2147485648 to 2147483647. To tell your RDBMS that you want your 
INT signed, use this syntax when you create it: 


INT (SIGNED) 


Other INT types 


You already know INT, but the two types SMALLINT and BIGINT 
fine-tune ita bit, They specify a maximum number that can be stored, 


The ranges of values they can store vary according to your DBMS. 
MySOL ranges are: 


— - — 


BIGINT -9223372036854775808 to O to 18446744073709551615 
9223372036854775807 
MySOL takes it à step farther and adds these types at well: 


— signed unsigned 
TINYINT -128 to 127 — 019255 


MEDIUMINT -8388608 to 8388607 0 to 16777215 


532 Appendix i 


DATE and TIME types 


Here's a rundown of the format in which MySQL stores your date and time 
data types: 


DATE YYYY-MM-DD 
DATETIME YYYY-MM-DD HH:MM:SS 
TIMESTAMP YYYYMMDDHHMMSS 
TIME HH:MM:SS 
some dates 


2007-08-25 22:10:00 


1925-01-01 02:05:00 


When you SELECT a date or time type, you can modify what your RDBMS returns, 
Functions to do this vary by RDBMS. Here’s an example of the MySOL function 
DATE FORMAT () 


Suppose you had the column, a date: 


Format strings must be quoted 
£ 


SELECT DATE FORMAT(a date, '$M $Y') FROM some dates; 


The $M and. $Y tell the function how you want to format the dates, Here's what vour 
results would look like: 


a date 


August 2007 


Janvary 1925 


We don't have room here to go into all the formatting options; there are a huge 
number of them. But with them, you can get exactly what you need from your 
date and time fields, without having to see what you don't need. 
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#5, Temporary tables 


We've created lots of tables in this book. Each time we create a table, our RDBMS stores 
the structure of that table. When we insert data into it, that data is stored. The table and 
the data in it are saved. If you sign out of your SOL session in your terminal window or 

GUI software, that table and the data in it will still exist. The data stays around until vou 


delete it; the table persists until vou drop it. 


SOL offers another type of table, known as a temporary table. A temporary table 
exists from the time vou create it until you drop it, or unti! the user session ends. By 
session we mean the time you are signed in to your account until you sign out or end 


your GUI program. You can also drop it explicitly with the DROP statement, 


Reasons you might want a temporary table: 


@ You can use it to hold intermediate results for example, performing some 


mathematical operation on a column, the results of which you will need to reuse 


during the session, but not the next session. 


@ You want to capture the contents of a table at a particular moment, 


@ Remember when we converted Greg’s List from one table to many? You can create 
temporary tables to help vou restructure vour data, and know that they Il go away 


when you're finished with your session. 


@ If you eventually use SOL with a programming language, you can create temporary 


tables as you gather data, then store the final results in a persistent table. 


Create a temporary table 


The syntax to create a temporary table in MySQL is simple; you add the keyword 


TEMPORARY: 
CREATE TEMPORARY TABLE my temp table 
i some id INT The word TEMPORARY is the 
some data VARCHAR(SO) ^" thing we need to add 
) 


A temporary table shortcut 


You can create your temporary table from a query like this: 


CREATE TEMPORARY TABLE my temp table AS 
SELECT * FROM my permanent table; 


Mtem Hmmm mmm 


Temporary 
table-creation 
syntax varies 
Watch it! greatly by 

: RDBMS 


Make sure to check your 
RDBMS's documentation for 
this feature. 


— UU RPů32ũ3 htm 


| Any query you like can 90 after the AS 
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#6, Cast your data 


Sometimes you have one type of data in a column, but you want it to be a different data 
type when it comes out, SOL has a function called CAST () that can take data of one 
type and convert it to another. 


The syntax is: 
CAST(your column, TYPE) 


TYPE can be one of these: 
CHAR () 
DATE 
DATETIME 
DECIMAL 
SIGNED [INTEGER] 
TIME 
UNSIGNED [INTEGER] 


Some situations where you might want to use CAST() 


Convert a string with a date into a DATE type: 


The string ‘2005-0] -O|' 


Ame'eébt. — is formatted asa DATE 


Convert an integer to a decimal: 


The integer L betomes 
SELECT CAST(2 AS DECIMAL); « .— the detimal 2:00 


Some other places you can use CAST () include the value list of an INSERT statement 
and inside the column list of à SELECT. 


You can't use CASTI) in these situations 


* Decimal to integer 
* TIME, DATE, DATETIME, CHAR to DECIMAL, or INTEGER. 


But some other places you can use CAST () include the value list of an INSERT 
statement and inside the column list of a SELECT, 
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#7, Who are you? What time is it? 


Sometimes you might have more than one user account on your RDBMS, each 
one with different permissions and roles. IH you need to know which account you 
are currently using, this command will tell you: 


SELECT CURRENT USER; 


This will also tell you what your host machine is. If your RDBMS is on the same 
computer as you are on, and you're using the root account, you'll see this: 


root@localhost 


You can get the current date and time with these commands: 


> SELECT CURRENT DATE; 


1 row in set (0.00 sec) 


SELECT CURRENT USER; 


1 row in set (0.00 sec) 
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#8, Useful numeric functions 


Here’s a rundown of functions that work with numeric data types. 
Some you've seen already: 


numeric function what does it do? 


Returns the absolute value of x 


pry O rest | 
|SELECT ABS(-23); ——  — — |?23 — — — ü O 
€ eee — — 
C BEER — —]Teossessss—— —. 
RANEY) 


CEIL (x) Returns the smallest integer that is greater than or equal to x. The return value 
will be a BIGINT. 


SELECT CEIL (1.32) ; — 


COS (x) Returns the cosine of x in radians 
Eee aree — 
COT (x) 
EXP (x) 
FLOOR (x) 
1 
FORMAT (x, y) 
3,452,100.50 
D e 


LOG (x) and Returns the natural logarithm of x, or with two parameters returns the log of x 
LOG (x, y) for base 


SELECT LOG(2); 0.69314718055995 
1 


— — — Continues on the next page. 
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+8, Useful numeric functions (continued) 


what does it do? 


numeric function 
MOD (x,y) Returns the remainder of x divided b 
SELECT MOD (249,10); 


Returns the value of pi 
SELECT PI(); 3.141593 


. the value of x raised tothe power oty — 
— —— 1 —— — 
——— — —— — I — | 
[RAND [Returns a random floatingpointvalve —ć  ć 
— [smscr meo; Lm — 
momo) [Returns the value of x rounded to the nearest integer — | 
YO 6 ĩ˙ —— 
— —̃ RR — 


R (x,y) Returns the value of x rounded to y decimal places 
SELECT ROUND (1.465, 1); 
SELECT ROUND (1.465, 0); 
SELECT ROUND (28.367, -1); 


: 


eje 
u 


Returns 1 when x is positive, O when x is O, or -1 when x is negative 
SELECT SIGN(-23); 


| 


Returns the sine of x 


SELECT SIN(PI()); 1.2246063538224e-16 


Returns the square root of x 
SELECT SQRT(100); 


H 
o 


Returns the tangent of x 
SELECT TAN (PI()); 


1.2246063538224e-16 


TRUNCATE (x, y) Returns the number x truncated to y decimal places 


— pp p —p— [8.9 — — — — — — 
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#9, Indexing to speed things up 


You know all about primary key and foreign key indexes. Those types of indexes 
are great for tying multiple tables together and enforcing data integrity, But you 
can also create indexes on columns to make your queries faster. 


When a WHERE is done on an unindexed column, the RDBMS starts from the 
beginning of that column and works its way through, one row at a time, If your 
table is huge, and we mean 4 million rows huge, that can begin to take perceptible 
time, 


When you create an index on a column, your RDBMS keeps additional 
information about the column that speeds that searching up tremendously. The 
additional information is kept in a behind-the-scenes table that is in a specific 
order the RDBMS can search through more quickly. The trade-off is that indexes 
take up space. So you have to consider creating some columns as indexes, the ones 
you'll search on frequently, and not indexing others. 


Here's the ALTER table code to add an index to à column: 


ALTER TABLE my contacts 
ADD INDEX (last name); 


There's a bit more theory behind indexing, but this is the basic idea. 
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PHP MySQL from 10,000 feet 


+10. Z-minute PHP/MySQL 


Before we leave, let's take a very quick look at how PHP and MySQL can interact together 
to help you get your data on the Web. This is only a tiny taste of what vou can do, and 
you should certainly read more about this. 


This example assumes you are somewhat familiar with PHP. And we know you're 
comfortable writing queries at this point, The code below connects to a database named 
gregs list and selects all the first and last names of people in the my. contacts 
table. The PHP code takes all that data from the database and stores it in an array. The 
last part of the code prints all the first and last names on a web page: 


«?php 
$conn = mysql connect("localhost","greg","gr3gzpAs"); 
if (!$conn) 
{ 
die (Did not connect: ' . mysql error()); 


mysql select db("my db", $conn); 
$result = mysql query("SELECT first name, last name FROM my contacts"); 
while ($row = mysql fetch array ($result) ) 

{ 


echo $row['first name'] . " " . $row['last name']; 


echo "«br /»"; 


mysql close($conn); 


?> 


We'll save this file as greqsnames. php on a web server. 
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A closer look at each line 
<?php 


This first line tells the web server that PHP code follows. 
$conn = mysql_connect ("localhost", "greg", "gr3gzpAs") ; 


To connect to greas List, we have to tell the web server where our RDBMS is located, what our username is, and 
what our password is, We create a connection string with this information, and we name it $conn. The PHP function 
mysql_connect () takes that info and reaches out to our RDBMS to see if it can communicate with it. 


if (!$conn) 
t 
die('Did not connect: ' . mysql error()); 
} 


If it didn’t succeed, PHP will send us a message telling us why it couldn't connect to the RDBMS, and the PHP will 
stop being processed. 


mysql select db("my db", $conn) ; 


Okay, so our connection to the RDBMS works. We now have to tell the PHP which database we're interested in. We 
want to USE our favorite database, gregs list. 


$result = mysql_query ("SELECT first name, last name FROM my contacts"); 


We've got our database selected, and we're connected, but we have no query. We write one and use the 
mysql_query () function to send it to the RDBMS, All the rows returned get stored in an array named $result. 


while($row = mysql fetch array ($result) ) 
{ 


Now we use PHP to get all those rows out of $result and on to the web page. This is done by a while loop, which 
goes through, one row at a time, until it reaches the end of the data. 


echo $row['first name'] . " " . $row['last name']; 
echo "«br /»"; 
) 


These two PHP echo statements write the first and last name of each row to the web page. An HTML <br> tag is 
inserted between each line. 


lose ($conn) ; 


When we finish writing all the names, we close the connection to the RDBMS. Ics just like logging out of your terminal. 
?» 


Finally, we end the PHP script. 
y | 
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„Try it out for yourself * 


Who knew there was an 
entire RDBMS down here? 
I may never come back up. 


All your new SQL skills won't do you much good 
without a place to apply them. This appendix contains 
instructions for installing your very own MySQL RDBMS for you to work with. 
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try out MySQL for your self 


Cet started, fast! 


Because it's no fun to have a book on SOL without being able to try it out for 
yourself, here's a brief introduction to installing MySOL on Windows and Mac 
OS X. 


NOTE: This section covers Windows 2000, XP, or Windows 
Server 2003, or other 32-bit Windows operating system. 
For Mac, it applies to Mac OS X 10.3.x or newer. 


We'll take you through the downloading and installing of MySOL. The official 
name for the free version of the MySOL RDBMS server these days i5 
MySQL Community Server. 


Instructions and Troubleshooting 


The following is a list of steps for installing MySOL on Windows and Mac OS X. 
This is not meant to replace the excellent instructions found on the MySOL web 
site; and we strongly encourage you to go there and read them! lor much 
more detailed directions, as well as a troubleshooting guide, go here: 


* Version 5.0 or neuer 


http:// dev. mysql. com/ doc / xefman /S. O/en / vindous- installation html 


You'll also like the MySOL Query Browser we talked about on pages 526-527, 
Phere, you can type your queries and see the results inside the software interface, 
rather than in à console window. 


544 Appendix ii 


MySQL installation 


Steps to Install MySQL on Windows 
o Go to: 


http: //dev.mysql.com/downloads/mysq1/5.0.html 


and click on the MySOL Community Server download button. 


You may have to stroll 
down, a little 


MySQL 5.0 Downloads 


— . — 
—— 


. — Community 
— on ee cs sime a 2 
got unum) ert eae n Ta Server 


Get version 50 ti — — UR ais 


—— — . 
Or newer STRA. Corm — = -~ 


thant tacens eS — i 
rere Weed Mee cnet 


Download » 


t ooon s m end 
anes - 


leve & ramen were 
— 


Tere © 
ite 


Nee? 


o Choose Windows from the list. 
The top one! 


—— —ᷣ— — —— Oon 
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Trenat laitin Se magma totes œ Mes paa ne 
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installing MySQL on windows 


Download your installer 


Q Under Windows downloads. wc recommend that you choose the 
Windows ZIP/Setup.EXE option because it includes an installer that 
greatly simplifies the installation. Click on Pick a Mirror. 


rr 


ima (NC ype * s alam] 
Id og 
Umen (AME | imet CALAT) 


ILL ITANS 


o You'll see a list of locations that have a copy you can download: choose the 
one closest to you. 


Q When the file has finished downloading, double-click to launch it. At this 
point, you will be walked through the installation with the Setup Wizard. 
Click the Next button, 


Woltcome to the Setup Wizard tor MySQL 
Server 5.0 


The Sete Viaged edi alow you 1e modify, reper, or renove 
Myry Server enen 


When you've dewble—elitked the 
File and the Setup Wizard dialog 
appears, click the Next button 
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Pick a destination folder 


[6] You'll be asked to choose Typical, Complete, or Custom. For our purposes 


in this book, choose Typical. 


You can change the location on your computer where MySOL will be 
installed, but we recommend that vou stay with the default location: 
C:\Program FilesMMySQLMMySQL Server 5.0 
Click the Next button. 
E eed T WN 
Reedy Lo ed the Program 
(he anter a renty tn uon retain. 


Destination Folder: 
C: Program Files MySQL MySQL Server 5.0\ 


Click “Install” and you're done! 


Q You'll see the “Ready to Install” dialog with the Destination Folder listed, 
If you're happy with the destination directory, click Install. Otherwise, go 
Back. Change the directory, and return here, 


Click Install. 
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Steps to Install MySQL on Mac 0S X 


If you are running Mac OS X Server, a version of MySOL should 
already be installed. 


Before you begin, check to see if you already have a version installed. 
Go to Applications/Server/MySQL Manager to access it. 


e Go to: 
http://dev.mysql.com/downloads/mysq1/5.0.html 


and click on the MySOL Community Server download button. 


ee hn 


S 
— co 


You may have to 
stroll down à bit 


ews fuma Abest Wey WOOLY Haw t5 ey 


MySQL O Downloads 
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Choose Mae OS X (package format) from the list. 


E — — — 
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Choose the appropriate package for your Mac OS X version, 
Click on Pick a Mirror. 


You'll see a list of locations that have a copy you can download; choose the 


one closest to you. 


When the file has finished downloading, double-click to launch it. When you've 
installed MySOL. go look at the online documentation for how to access your install 
using the query browser we talked about on pages 526-527, 


But if you're in a hurry, here's a quick way in using the Terminal. 


You can now open a Terminal window on your Mac and type: 
shell> cd /usr/local/mysql 
shell» sudo ./bin/mysqld safe 


(Enter your password, if necessary) 


(Press Control-Zj 


shell> bg 


(Press Control-D or enter exit to exit the shell) 
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, All your new SQL tools 


More New SOL Tools 
You learned me, too! 


More New SQL Tools 
Awesome—you learned us all! 


Here are all your SQL tools in one place for the 
first time, for one night only (kidding)! This is a 
roundup of all the SQL tools we've covered. Take a moment to 
survey the list and fee! great—you learned them all! 


Symbols B 


Symbols 


= <> < > <= >= 
You've got a whole bunch of equality and inequality 
operators at your disposal. 


Chapter 2 


A 


ALTER with CHANGE 
Lets you change both the name and data type of an 
existing Column. 


Chapter 5 


ALTER with MODIFY 


Lets you change just the data type of an existing 
Column. 
Chapter 5 


ALTER with ADD 


Lets you add a Column to yow table in the order you 
choose 


Chapter 5 


ALTER with DROP 
Lets you drop à tolumn from your table. 


Chapter 5 


ALTER TABLE 


Lets you change the name of your table and its entire 
structure while retaining the data inside of it 


Chapter 5 
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AND and OR 


With AND and OR, you tàn Combine your Conditional 
statements in your WHERE clauses for more precision. 


Chapter 2 


ATOMIC DATA 


Data in your columns is atomit if it's been broken down 
into the smallest pieces that you need. 
Chapter 4 


ATOMIC DATA RULE 1 


Atomie data can't have several bits of the same type 
of data in the same Column. 
Chapter 4 


ATOMIC DATA RULE 2 


Atomic data can't have multiple columns with the same 
type of data. 


Chapter 4 


AUTO_INCREMENT 


When used in your tolumn declaration, that column will 
automatically be given à unique integer value each time 
an INSERT command is pe ed. 

Chapter 4 


AVG 
Returns the average value in à numeri¢ Column. 


Chapter 6 


B 


BETWEEN 
Lets you select ranges of values. 


Chapter 2 


C 


CHECK CONSTRAINTS 

Use these to only allow specific values to be inserted 
or updated in a table. 

Chapter 11 


CHECK OPTION 

Use this when creating an updatable view to force all 
inserts and updates to satisfy a WHERE Clause in the 
view. 


Chapter 11 


COMMA JOIN 
The same thing as a CROSS JOIN, except a Comma is 
used instead of the keywords CROSS JOIN. 


Chapter 8 


Composite key 
This is a primary key made up of multiple Columns 
whith create à unique key value. 


Chapter 7 


COUNT 

Can tell you how many rows match a SELECT query 
without you having to see the rows. COUNT returns a 
single integer value. 


Chapter 6 


CREATE TABLE 

Starts setting up your table, but you'll also need to 
know your COLUMN NAMES and DATA TYPES. You 
should have worked these out by analyzing the kind of 
data you'll be putting in your table. 

Chapter | 
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CREATE TABLE AS 


Use this command to create a table from the results 
of any SELECT statement. 


Chapter 10 


CREATE USER 
Statement used by some RDBMSs that lets you 


create à user and give him a password. 


Chapter 12 


CROSS JOIN 


Returns every row from one table crossed with every 
row from the second table. Known by many other 
names including, Cartesian Join and No Join 


Chapter 8 


D 


DELETE 


This is your tool for deleting rows of data from your 
table. Use it with a WHERE clause to precisely pinpoint 
the rows you want to remove. 

Chapter 3 


DISTINCT 
Returns each unique value only once, with no duplicates. 


Chapter 6 


DROP TABLE 

Lets you delete a table if you make a mistake, but 
you'll need to do this before you start using INSERT 
statements which let you add the values for eath 
tolumn. 

Chapter 1 
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E 


EQUIJOIN and NON-EQUIJOIN 

Both are inner joins. The equijoin returns vows that 
are equal, and the non—equijoin returns any rows that 
are not equal. 

Chapter 8 


Escape with ' and \ 


Escape out apostrophes in your text data with an 
extra apostrophe or backslash in front of it. 


Chapter 2 


EXCEPT 


Use this keyword to return only values that are in the 
first query BUT NOT in the second query. 


Chapter 10 


F 


FIRST NORMAL FORM (1NF) 

Each vow of data must contain atomit values, and each 
row of data must have a unique identifier. 

Chapter 4 


Foreign Key 


À column in a table that references the primary key of 
another table. 


Chapter 7 
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GRANT 


This statement lets you control exactly what users can 
do to tables and columns based on the privileges you 
give them. 


Chapter 12 


GROUP BY 
Consolidates rows based on a Common Column. 


Chapter 6 


I 


INNER JOIN 

Any join that Combines the records from two tables 
using some Condition. 

Chapter 8 


Inner query 
A query inside another query. Also known as à subquery. 


Chapter 9 


INTERSECT 
Use this keyword to return only values that are in the 
first query AND also in the second query. 


Chapter 10 


IS NULL 
Use this to create a condition to test for that pesky 
NULL value. 


Chapter 2 


L 


LEFT OUTER JOIN 


A LEFT OUTER JOIN takes all the rows in the left 
table and matches them to rows in the RIGHT table. 


Chapter 10 


LIKE with “ and 


Use LIKE with the wildcards to search through parts 
of text strings 


Chapter 2 


LIMIT 


Lets you specify exactly how many rows to return, 
and whith row to start with. 


Chapter 6 


M 


Many-to-Many 

Two tables are connected by a junction table, allowing 
many rows in the first to matth may rows in the 
setond, and vite versa. 


Chapter 7 


MAX and MIN 
Return the largest value in a column with MAX, and 
the smallest with MIN. 


Chapter 6 
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NATURAL JOIN 

An inner join that leaves off the "ON" clase. [+ only 
works if you are joining two tables that have the same 
Column name. 

Chapter 8 


Noncorrelated Subquery 


A su which stands alone and doesn't reference 
anything trom the outer query 
Chapter 9 


NON-UPDATABLE VIEWS 
Views that can't be used to INSERT or UPDATE 
data in the base table. 


Chapter 11 


NOT 
NOT lets you negate your results and get the opposite 
values. 


Chapter 2 


NULL and NOT NULL 

You'll also need to have an idea whith columns should 
not accept NULL values to help you sort and search 
your data. You'll need to set the columns to NOT 
NULL when you éreate your table. 

Chapter | 
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One-to-Many 

A vow in one table can have many matching rows in à 
setond table, but the second table may only have one 
matching vow in the first- 


Chapter 7 


One-to-One 
Exactly one row of a parent table is related to one 
vow of a child table. 


Chapter 7 


ORDER BY 

Alphabetically orders your results based on a Column 
you specify. 

Chapter 6 

Outer Query 

A query whith Contains an inner query or subquery. 


Chapter 9 


P 


PRIMARY KEY 


A column or set of columns that uniquely identifies a 
row of data in a table. 


Chapter + 


RIGHT OUTER JOIN 


A RIGHT OUTER JOIN takes all the rows in the right 


table and matches them to rows in LEFT table. 


Chapter 10 
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Schema 


A deseription of the data in your database along 
with any other related objects and the way they all 
connect. 


Chapter 7 


Second Normal Form (2NF) 


Your table must be in INF and tontain no partial 
functional dependencies to be in 2NF. 


Chapter 7 


SELECT * 
Use this to select all the columns in a table. 


Chapter 2 


SELF-JOIN 


The self—join allows you to query a single table as 
though there were two tables with exactly the same 
information in them. 


Chapter 10 


SELF-REFERENCING FOREIGN KEY 
This is a foreign key in the same table it is à primary 
key of, used for another purpose. 


Chapter 10 


SET 

This keyword belongs in an UPDATE statement and is 
used to change the value of an existing Column. 
Chapter3 


SHOW CREATE TABLE 


Use this Command to see the Correct syntax for 
creating an existing table. 
Chapter 4 


String functions 


Lets you modify copies of the contents of string 
Columns when they are returned from a query. The 
original values remain untouched. 


Chapter 5 


Subquery 

A query that is wrapped within another query. It's also 
known as an inner query. 

Chapter 9 

SUM 

Adds up a tolumn of numerié values. 


Chapter 6 


A 


Third Normal Form (3NF) 


Your table must be in LNF and have no transitive 
dependencies. 


Chapter 7 


Transitive functional dependency 


When any non-key column is related to any of the 
other non-key Columns. 


Chapter 7 


U 


UNION and UNION ALL 


SQL tools roundup 


UNION combines the results of two or more queries 
into one table, based on what you specify in the Column 
list of the SELECT. UNION hides the duplicate values, 
UNION ALL includes duplicate values 


Chapter 10 


UPDATABLE VIEWS 


These are views that allow you to change the data in 
the underlying tables. These views must contain all NOT 
NULL rows of the base table or tables. 


Chapter 11 


UPDATE 


This statement updates an existing Column or Columns 
with a new value. [t also uses a WHERE clause 
Chapter 3 


USE DATABASE 


Gets you inside the database to set up all your tables. 
Chapter | 


V 


VIEWS 


Use a view to treat the results of a query as a table. 
Great for turning complex queries into simple ones. 
Chapter 11 


WITH GRANT OPTION 


Allows users to give other users the same privileges 
they have. 


Chapter 12 
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